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(57) Abstract 

lll-Imidazopyridine derivatives represented by general formula (I); or salts thereof (wherein R l is hydrogen, hydroxyl, alkyl, 
cycloalkyl, styryl or aryl; R 2 is hydrogen, alkyl, halogeno, hydroxyl, amino, cyclic amino or phenoxy; A is an optionally substituted homo- 
or hetero-cycle; R 3 is a saturated nitrogenous heterocyclic group; and m is an integer of 0 to 3). The above compounds exhibit excellent 
production-inhibiting activities against TNF or IL-1, thus being extremely useful as preventive or therapeutic agents for diseases due to these 
cytokines. 
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JMBWttBtfjfcMiMBEE^ (TNF) W >^-d-Y 1 (IL-1) 
HU ^tt^^lil^, #^*SM&$0 , F"3#*W4BB»g, ^b-^X^, 

(Journal of Medicinal Chemistry) , 111, 8 7 K (1968^) £ 1 - (2 
-^'Jy;x^) -1HH5^; [4, 5-c] 1$0BI@6O 
- 1 2 3 4 8 SmziKV* )\,Zftm*HtZ<b&btLT \-4 VW- 1H 
-- f 5£V [4, 5-c] U >-4-T* > : imiquimod , 5. * 

-t K) m># ij -@&B8ft§fag 3 4 4 7 9 ^(#fF$ 1 9 0 1 0 9^)(cM • 
Jnif^^^t^ft^tLTl- (2-yx^7^/xfjb) - 1 H- 
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[4, 5-c] *J U y^mfr^tiXK^tK *«WC«4tt&lH- 

MIC, ft]i&<ZM KBH' >^-7iD> ( I FN) ^TNF, IL-lf 

-7iD> • 1) U"-?- (Journal of Interferon Research) , 1 441, 8 1H (1 
9 9 4^) t?»&nTV^^ Ctl?»«ttii:l^<ffiSt5ftfflt^5TN 
F^IL- lOjS^ffl^fflS^-fS 1H-4 ^Vf'JyVlS^lH-^ 
V >g|«{*:{iz:ti*T-±<»ie)ti-CV^*»ofco 

BP-&S *«wi±*©-«a; (i) 



*-y;w*Xtt Hifc L<iiJr8MB©Mfc£££LTfcJ:^Ty-;i/«£i*u R 
'fcfcdc&J^, AD/f>ei «S, 1114) U<£2fll©§E$*£ 
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Us R 3 #M&®b'^U vy»£Sinii§r. R 1 i:R 2 ©'J>&< i:t>— ^<±zk^ 

T*^nssf«&iH-w s*veyy>stank xttfoicifs^otfe 

X, *8BJ30!l!-©*S$KJ:ftfcJU ifcOHKsS (II) 



St N *l6W©SBH©j||«t:«tntf, HyfB-J&iS (I) (ID 

S>J©H£fr*>l±, liuHB-« (I) &tf (ID T^3*tSfls£ttXtt£ 
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KJfiiffi, W»>a^, #aiB&fttt£«l 

, ft#«0£»S, 7b -7*^, W-f F->X, 

££>tcS'J©il£fr*>f£s ±sBE3S©S!{£©fc»©HufB--ift5$; (I) (II) 
(I) (II) T^^ti^fls^ftXtiliaWtiWS^^^^OfiW^KXtt 

fc, MiB-^ (i) &v (ii) -e^^tisfli^iiixttiiawtws^ixs* 

LTS&IMMJEH* (TNF) iffllMO^-O'f 
(IL-1) ;m£PfiS«*&BJltJ;D^tt£ft3o 

aw s nite-r a to© a&©jf^ 

WTx *^W©h5I3-IKS (I) Stf (ID ©i^lltoiMl^tPIt 
lutB-l&iS (ID T-^^ti€.^t)ii> H?IB-)3g^ (I) T-^£*i&<b£ 

T^££ LT^So & o 4k £fg0E©f5@l&#Jt3-)&iS (II) 

i3ffl-«5fc (I) (ID fcfci^ R ', R 2 &tfR 4 T^£ft3 7A^ 
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7*^;i/2£, ^fV7f;i/S, sec-7^;i/&, tert-7^;i/*, n-^>f-;i/», -fv* 
□ 7?-;i/S, v^n^^i/Jt, v7 u^->)i&, v7 D^75f-;i/S^#W 

2-7»j;i/*, 3-7U;i/S, 2-fx-;iS, 3 -?-x-;i,g, 1-K 
Dijji/S, 2-fc*nV;i/ft, 3-hTD'j;i/a£, 1 -4 5. *V 2-^7* 

5-t7V'j^, 2-**u-v*';;i^, 4-**trv*u;i>S, 3 
_^ v^i7-v u;i/», 4-^v*itv*'J;i/*, 5-fvWJ;vS, 2-f-r 

V*U;U», 4-f7V'J^S, 5-f7V"iJ;i/S, 3-^Vf7V'JM, 4- 
-fvWJM, 5--f Vf7V'JM, 1,2, 3- h U7»;-^- 1 -4 

)\>&, 1,2, 3- h 'j7y-;i/-4--f;i/i, 1,2, 3-hurv-;i/-5 
1,2, 4- h 'Jtv-;u- l --r;uS, 1,2, 4-bU7v-;i 
-3-^;bS, 1,2, 4-hU7v"-ib-5-^;H, i-Th7V'JiH, 
5-rh7y'j;i/S, 1, 2, 5-f7-/7V-;i/-3—r;i/*, l--f>KU 
2--T>h*U;^, 3- 4 > K 'J^&^tfW^ftSo 

HH^?, s^mW^tfmf t>ft. R 2 T-*£*i3 lI^L<li21©iiS?: 

^;S, n-7D ^ y S, 7 7o f;i/T US;y^n 7n f;i/7 ^ y ft, 

y^;i/7^y», yxw;;l, 7i'jys, v^;i/7^ yft, 4-eu 
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i -7 i -tin u tr^u^ya, 

P-1H-1, 4-y7t'i;>-l-'f^i 1 ^^'J^S, 4-f-^- ; t;i'^u 
BuIB-^st (I) JkV (ID tfcivC, A^T-^£ti3leJltXMlfllI£:LT 

vpym, fD-ji/i, f7v-^, **-9-v-;ni, r-fe*f> 

V7"^;us, sec-y^^s, tert-7"^;bS, n-^>^;i/S, 4 * 

(is f^Jxiis ^ b^>», ^h*i>S, n-7'o*'^>S, ^fV7'n#^i/l ) n- 
7*h^>>l, -rv7h^>S, sec-T'h*^, tert-7*b^>S, n-^>^)\/^ 
3^>X, -i V^>f-;i/^^i>S, ^t^VfW^t-yi, n-^*^;u^^r'>S^¥ 

X, H&SB-II85S; ( I ) £&^T, R 3 T*^^ti^M^S*^lSSi: Ltll 

2-7^J^ii, 3-7 
Hff-s;r.;uS, l-tDU^-iH, 

t7V'/y-iH, 4 S *V »J S>=;H£," e^US^*, 2-^'JyiH, 3 

^^ritt h*P- 1 H-T4ff>- 1 ^tffc h*P- 1H-7«K>- 
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2 ^*-frt Kn- 1 H-7MfK>-3— Ob*, ^tth'o-lH 
-7*-fc?£>-4 ^ftHn-lH-l, 4-5?T-KK>- 1 --f)U 
^*tffc HO- 1 H- 1 , 4-5>3Mft:>-2--01/*, ^*^t KP- 1 
H-l, 4-v^-fe*b->-5-^;uS, ^ithb'D-lH-1, 4-vT-tfe 
>-6--f;i/S, 2 -^E;i/*U-;i/^, 3-^;i/*V-;i/*, ^i^u/S, 2 

— f vWJy-;i/«, 3--f Vf-TVjy-JU*, 1, 2, 3-hUTV'J 

y>-4— r;i>*. l, 2, 4- h ur^u^>-3-^;vs, l, 2, 5-f- 
4-f^u^;uS, i-K^7j?=^s, 2-t:^7s;-;i/*, 3 

sulB-^S; (ID Cfc^T, R 4 •c^$tismft»**l/"C*«fc^r;i/*>'-r 

x;i/ft, n-ZD^JryAM-il/i, ^V7D^y*^-;H, n-7*b^> 
^V/^y*il/t>-;i/S, sec-T' h 3^>:fr;i/#x;i/ig, tert- 

t-ont', n-yw^*;^^^ -f VT^i/T-^^w^-f sec- 
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So 

*«M©tatB-tts; (i) w (id ccjo^-ts fc&gii&^o^T rg&g 
ig^^> %.mm=pm(o^u>fyw,T, 7KS£Ss sf;^, n-rot 

^V7nt;H, n-^^;bS, -fV7f;H, sec-"7?-;i/&, tert-73-)i 

n-^>f-;i/ft, ^v^>f^S, **^>?-;i>ai, n-^^>;i/S^©r;u* 

n-rD^7^i, ^V7D^7^S, ^p7p^7^I, v^d 

7W^ys, >>^d^>w^ yffi, ^p^^>;i/T = ys, 

7^1,'yxW^S, 7-^S, f'Jy^7^S, lyVfrTKJ 
i/X>^l/7US, 7H!f;V7^S, hij7;WD7tW;/I, 
tert-^h ^>AM-;i/75;i, ^>y;W^fy*;i/#-JI/7US, 
t h* 'J^T * y*, h 'J 7xr;Mf^7; yS*l©g«££LT6<U^ 5. 

tD7tf^S, >'j7MD7tfM, ?DD7tf;H, y7D07W 

h 'J 7 d o 7-t: f ®7;i/* 7 -f iH. A h^>ft;i/#-;i/X, ih 
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n-7h*v*^*-^S, 4 V7*hJrv*;i/7n-;i/S, sec- 7* h*^*;^-/!/ 

'fvrat;^;^^^, n-7"^;i/#;w\-^;i/&, -YV7* 
l-jitifr'^J sec-7^;i/*;w^^;i/S, tert-7*^;t/£;i/A^;i/a^ 

sec-T^I/*-* * , tert- ~7=f-)\,* *iJW* 4 )l&W(DT)l*)l?- 

7-r-;i/*^©7;b*>^;i/7'f-;i/*s /*>7;i/*-;i/S, x^>7;i/*- 
y;M^;i/*, 7;i>7V;i/S, h 'J 7i-jMf;Hlffl77M^ - ho 

*^<DijHa-J&it (I) W (II) -C^^tlift^ flfg£JfcU.TJ& 

£M©iiurrf-j&it; (i) &t>* (id r-^^ns<b^ti©^ #*t<tt*3 

WtflFSbaSfii: ITI4, ®ttMatfW*»;tx> Witts 

SR, £&, TU'f>K, 77;m, 7x>g§, yi^, «J>zfK, 
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n)\>?wi, %m, x^>x;b*>K, ^>^>7,)i^>m, 

p - h;i/x>x;u*>it, t^I/K, 1 0 -^>7T-x;i/*>|g, * 

tt*mMje>ft4. 
*^BJ]©MIB-« (I) &V (II) T-^ft^b&t)*, 

«0^©luHB-»^ (I) &tf (ID "C5*£ftSfc£toXI£*©ttHU Mi§5& 

ft J: LT #£lT -5 C t #T" # £ z ft £> ©*SgS**ft«lXtti8i£*D8!i&tf* 

ft e> ©S^rti 4> #$&H8©*5B1 t $ ft 5 o 
*|gBJ©»SLiN^%aLTtts #>j;Lfcf> Tfe©lt£MU^ft£>©&£^ 
6 d i: #T* § S ifi, *^B£(± - ft & <nm t Pi£ * ti a - ^ H: l > o 

(1) 4-7do-1-[2- xffl/] -1H--T [4, 
5 -c] =£7 D > 

(2) 4, 8-y^oo-l - [2 - x^;b] - lH-f ^ 
V [4, 5-c] *J U> 

(3) 4-^DD-8-^f;ni- [2- x^;u] -ih- 

[4, 5-c]^;'J> 

(4) 4-70D-8-^h^>-l - [2 - x^;i/] -1H 

C4, 5-c] *y 

(5) 4-^dd-2-7x-JI- 1 - [2- (4-h'^U^;i/) xfjl/] -1H 
-- f [4, 5-c] Jr/'JV 

(6) 4, 8-i/^no-2-7ixji/- 1- [2- U-e^US^) x^;i/] 
-1H-WS*V[4, 5-c]^y'J> 

(7) 4-^OD - 8-^^;i/~ 2 -7x-;u- 1- [2- (4-t^'Jyil/) x 

-ih-y^V [4, 5-c] *;u> 
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(8) 4-^nn- 8-7 K->-2-7i-Jb- 1- [2- (4-t^'J S^) 
ifil/] -1H-^^V [4, 5-c]*>"J> 

(9) 4-7DO-1- [2 - (4-K^U5>;i/) x^;i/] - 2 - h U 7)l*u* 
3-)l-lK-<< ^7V [4, 5-c]*7U> 

(10) 4, 1 - [2- (4 -tT^U 2^1/ ) if^] " 2 - h U 7;b 
^d^^-1H-Y^V [4, 5-c] *7'J> 

(11) 4-7od-8-7^;u- l- [2- (4-tr^.';^;i/) x^;io -2-h 
'j7;M-n*f-;i>- l H->f [4, 5-c] *y y> 

(12) 4-7 OD- 8 -7 b^y- 1 - [2- (4-^'jy;U) x^;b] "2- 
F'j7;WD/f^-iH-^^v [4, 5-c] *yy> 

(13) 4-7od-2- (4-/ff7i-/l/) -1- [2- S>;iO 
xfjl/] — 1 H — 5. TV [ 4 , 5-c]^yJ> 

(14) 4-7 od- 2- (4-/ h+y7i-JI/) - 1 - [2- (4-^^'J^^) 
xf;H -1H-^^V [4, 5-c] ^r/'J> 

(15) 4-7oo-2- (4-7;i/tP7i-;i/) - l - [2- (4 -E^'J SW) 
xf-;H - ^7V [4, 5-c] *J U > 

(16) 4-7pd-1- [2- (4-fc^'J *7;i/) - 2- (4-hU7;u 

tD^f;i/7i-;i/) -iH-f ^7'v [4, 5-c] *yy> 

(17) 4-7oo-2- (2-7U;U) -1- [2- (4-^'JyJ^ x^] 

- 1 f 3-7*7* [4, 5-c] *7 U > 

(18) 4 -7 do - 1- [2- (4-h^ijy;i/) xf-;i/] - 2- (2-fxr;i/) 

- 1H-- f ^7V [4, 5-c] ^'Jy 

(19) 4 -7 do- 2- (2--r ^7*v"y;u) - 1 - [2- ( 4 - £^ U S^l/) x 

^;b] - ih->t [4, 5-c] *y y> 

(20) 4-7DD-l- [2- xfjl/] - 2- (2-f7V"U 
- 1 H--f ^7V [4, 5-c] ^y" > 

(2D4-7DO-2- ( 5 -7f7l/- 2 -fi-M -1- [2- (4-f^'J 
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x^;i/] -lH-^f^V [4, 5-c] *7U> 

(22) 4-7dp - 1- [2- (4-f^U^;b) -2 - (2-h*D'j;i/) 
- 1H--T [4, 5-c] *7 U> 

(23) 4 -T^b- 2 -7 x-;i/- 1 - [2- (4-£^U^) x*;H -1H 
--f [4, 5-c]^'J> 

(24) 2- (4-7MD7i^) -4 1 - [2- (4-f^U^;i/) 
x^V] -lH--f^^ [4, 5-c]*7'J> 

(25) 4-^^^-1- [2- (4-f^U^U) ifJV] -2 - (4-hU7;u 

^d^;i/7i-^) - iH->f [4, 5-c] *y «J> 

(26) 2- (2-7U;i/) -4-/f7U- 1- [2- (4-t^U^;i/) xf-jP] 

-ih-^7*v[4, 5-c]*yu> 

(27) 4-/^71/- 1- [2- (4-t^U^V) x^;u] -2 - (2-^x~;u) 
-lH-f^V [4, 5-c] *7 U> 

(28) 2- (2--T S^VU^) -4-A^)l- I - [2- ( 4 -tf^'J x 
^;i/] -1H-^^V [4, 5 - c ] *7 U y 

(29) 4-^^^-1- [2- (4-t^'J^;i/) x^;b] - 2- (2-f-r^u 
-ih-^^v [4, 5-c] *y 

(30) 4 -^f7U- 2- (3-/^;i/-2-^x-;i/) -1- [2- (4-f^U 

x^;b] -lH--f^?V [4, 5-c] *7 U> 

(31) 4-^5^-2- (5-^^-2-fx-;i.) -1- [2- (4-f^'J 
i;jl/) x^]-lH-^^[4, 5-c]*7'J> 

(32) 4 -y^;i/- l- [2- (4-£^'j>;;i/) x^;u] -2 - (2-eou;u) 
-1H-^7*V*[4, 5-c]*7D> 

(33) 4-^^-2- ( 1 2 -If a M;i/) -1- [2 - (4-t.^U 

x^;b] - 1 H-^r ^ *v [4 , 5 - c] *7 u > 

(34) 4-7DD-6, 7, 8, 9 -=r b 7 t h* o - 2 - 7 x.~)l- 1 - [ 2 - ( 4 
-fAiJyjl) x^;b] -1H--Y [4, 5-c] *7 U > 
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(35) 4-7 op- 6, 7 -VM Ko- 2 -7xx;u- 1 - [2- (4-e^U^ 
;i,) x^;H - 1 H-^ [5, 4-d] i/^D^>^ [b] t*'J^> 

(36) 4-^op-2-7x-;i/- 1 - [2- ( 4 - U S^U) xfjH -1H 

-<<<vv [5, 4-d] fx; [3, 2-b] wvy 

(37) 4-7DD-2-7x~;i/- 1 - [2- (3-f^'J^;i/) x^;H -1H 
— f ^7*7 [4, 5-c] *J <J> 

(38) 4-7dd-1- [2- (2 -^;b*U-;i/) x^;H -2-7xx;i/-l 
H-^ %W [4, 5-c] *7>J> 

(39) 4-7pp- 2 -7xx;b- 1 - [2- x^;i/] -1 
H--< ^7V [4, 5-c] *7>J> 

(40) 4, 6, 7, 8, 9 -^>77oo- 2 -x hdri/^^;i/- 1 - [2- (4 

x^;v] -lH—f [4, 5-c] *7 U > 

(41) 4 -7 pp- 6, 7, 8, 9-rh7bFP-2-th*D^f;i'-l- 
[2- ( 1 -V^iS-fr) x^b] -lH--f [5, 4-d] ^>7p^ 

77 [b] Wi/> 

(42) 4-7pp-2- -1- [2- (4-f^U 

x^;i/] -lH--f =• 7'7 [4, 5-c] +/'J> 
«0^©huIE-^ (I) (ID T"^£tiS#9i& 1 H-^ S^VE'jy 

*«WflS-&»©*l©^ritffifcLTtt, 0 6 0 7 8^Xttx 

-\h*P> (Tetrahedron) , 5 1*. 58131(1995 ^) fcM^£nTl>S 
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(IX) (X) 



BP*k iglC^ttt, -test (III) T^£ft*fc^&ft»-fcttftt¥0# 

«Txtt*#ftT.aaK^««a»^©= hDftffJ*ffl^tH o-c^?> 2 0 o°c 

X*§2£^T{±, -flSiS (IV) 0fc^£»3&ttHIMM»U 

hjl/x>f©glO??STXtt##STl:, 0°C*»e> 2 0 O"C©0-C*JEJfcT*£ 
fcfc«fc»K -IRS (V) (Dib&WZm SdfcffT-iSo 
lg3Ci3^Ttt, (VI) -Cifi£tiZ7iyi:—fB& (V) ©flj^&fcs 

-C£jfc-rs;:*:fc:<fc»K H&S (VII) ©fc£tl£l#&-^#T;#&o 

ii4Cij^tit -*as (vii) cDfls^%*aia&a7ca5, 7 
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□ S^jItcLTs -jfiS (VIII) Oft£$l£ft3 

3 ft 5> ©ig^&J&fk 0 °Cfr 6 »*!©JB«tjBflE©B8"Cff ^^^§5, 

Xg5lC*JVNT^ (VIII) (Dib^t, &<D-&3, (XI) , (XII) X 

tt (XIII) 

R C (OR) 3 (XI) 
R 1 ' COX (XII) 
(R CO) 2 0 (XIII) 

Rttll7i^iH^U XliADy>S?*3lU R''{±R'i:l5l 

(i##STt. 0°Cfr5> 2 0 0 o Cc7)P a n:SJST^- h(3 iD, -«S:5S (IX) ©ft 

Ig5fctttoS£tfcfcU-C. XS6fci5^THR5$ (VIII) ©ft^tlilx ft© 
(XIV) 

R'*CHO (XIV) 
R r ttR '£Blftft (fc«U ) 
T-7r*£ftSft£®}£x 2, 3 -^7 do- 5, 6-y->7;-l, 4-^>V> 
/>©#? f ETs r-feh-hu;i/, l, 4-v;t*t>->, fh7hh*P77>^© 
0 o C^P>M©ji^S^©^T"S^1-^.ci:(zJ;^, -J&it (IX) ©ft 

X, ig5Xliii6l:ttt)5»ffii:U, ii 7 tcfci^T mUB-teS; (VIII) 
©ft£tjh &©-)&:& (XV) 
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R ''COOH 



(XV) 



U4\ R ,, liR , i:31i (ftfiU £3l1"o ) 

2 o O'coffl-cfcfctzzttz&t), -jftss; (X) ®fc£*5*»ac: 

st^ H&iS (x) t*v>TR 5 #**£sa-r»£x xfi8t*^-ctt*flsr 

3£htc£tK (IX) ©ib£t)£f#£;:^#-<?i*3o 

tt#fcEJfcttx -SSS; (X) ©ft^JSAStJtHJt, R 3 T'*£ft3fi&*n^ 

a*«t*3a*oR«-rs (ch 2 ) ^ss^b&^^^ST^^y^^s^ 

»&©#£TXl±##SETfc:s 0 2 0 0°C©ltg-C'£i&*fTV\ ICMC 
l6i;-CWat«tt)K«»-rsc2:t:J:»)H R 6 iWfiJWFF-e**-***; (IX) © 

*|gB^b^«D©m2©-&^-ei±, -fesS (viii) ©<fb£«s HJ**y> 
ii&H, h >, j^K* U <^At|©igS©#£T, 1, 2-y?DD 

x£>, 1, 4-^**-9->, rb7th'D77>, N, N-y7fM;i/A7 

s. Fxiih;i/x>i©im o o c^e.W©ii^SJt©P^-es/;&-rsc i:c«t 

!K -J&iS (XVI) 



(j£rK R 3 , R B , mS^'AIIM^^iS^^ ) 



R 3 — (CHj), 




,OH 



(XVI) 
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nsia«iM***3i*©w»t-s (ch 2 ) n &\z%&L*\,^m%tt. n& 



(j£fk Ztt^SIJI£3IU attlXi420fi«SSU R 3 , R 6 > mWAJl 

R, jSa^JfcR:*- h 'J »3!>*BA U •> AlSOKftlWSffl^t, a#2© 
«fft*^1-«^tt, 0<Jx.«, ?DAR, SRfczKjil, n-^DDi^lSK, 0R 
{btfyU^A, 0R{b;i,x-£A^©RM£fflV^ ^fti^K rb7tFD 
77>, 1, 4-v**+t>, 1, 2-^^PDi^>, p<^y-;i/, T-feh> 

& z 1 C i D RSf 5 - i: #T- § £ „ 

fiR, SSR, ftfc**R«©ttR#« r e>*u Lttt* * 



R 3 — (CHa), 




CH 3 
Z-S(0) a 



(XVII) 
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n-7*o^y-;m©r;i'3-^^x N, N-s> 

/fj^ATU', 1, 4-y**tf>, h7k KD7?>£©igi£Xtt£ 

*&W<b&&©&5©£l$iS-Cfci\ R 2 tfig&irPT-R *#R ''T'SfcS-teS 
(I) <Dib£®, XttR 2 R '#R ''T* ifcS-ttA (I) ©<bl!r$>£ h 

■)7A, 7yfb^hU7A, 7WbU?"7A, ftft*U>>A, *{b^bU7A, 

8-^7^>-6^©fflB8»»««0#«TXi±*#a£Ttx 0°C £>£>?«©*! 
«fiS0HT-EJfc-f*£fcfcJ:*>N R 2 #7*31)1?, liJi^lia^l^ 
T*s R'M't-feS-K (I) ©lb£%£#£-2:#-C£&o 
*«8Hb£*!0£ 6 ©&E&i£T*li> ( I ) R 3 #RMgf S ( C H 2 ) 

h «; 7;i/^-P/^;u*i?©«SS&*-rsflain^^«^*-cfes 
a (ch 2 ) ,i£cie^L^v^*S^^lttftfll*ixfcfi»M*a*BI*"C*a 

fijfct-a'cifcfcJ:!)^;: ffl^?>ft£Mi: LT&s #K 

x^;b, mtM-\s>> 1, 2-v7oox7>, 1, 4-^**i>->, 

n-7o;VHI/, N, N-y^fi^A7U', rh^k 
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its iSSSi, ttfli7k*»Hxf-;b»«, lfifc**x* /-;i/$g«, 

S8§tfs & t ITI^ Witt* ± r 'J £ A^£ »J ^Af®7;^ U £Rs 

8ttlil7c£li&fcJu ^^A^, 7*--*$\M/, /t-;i,v>XK& 

<£T£> Mfr&$&©&»&ft©IBrc, mj±fr<b2 0 0 kg/cm 2 ©J±^T'tf^ 

*«^b^©^7©-&figfeT«±, r 2 (i) ©<b^ 

^AH©JgS©?^&T, N , N-^/f;^;i/A7^ FXI±b^x>f©» 
#£TXf£#££Tt N 0°C*>£ 2 0 0°C©P£T-£J&-r 3 R 2 #S 

ft*fc£LTfcJ:^7xy<**>£-t&3Hfta; (I) ©ft;^ 

o 

«B^b^©^8©^ffiT*(i, & 7 !5?#£*ifcR 2 #1&S 

fteLT4»«tV^7xy*S/a6-CftS-lftS (I) ©IbllrtJ^ SiT^-^A 

STCs 0°CA»e> 2 0 0°C©EgT"£Jfo-f S-^CcfctK R ^7? ylt'$i2>- 
«5fc (I) ©-fb^S^S^fc^TgSo 
*Mft^Oi90MS-Clt R 2 tfi^r^T (I) ©<b£ 

h U^A^©iia©#£T5Z.l±##£T£. 7J<> IZJ-fr* x*/-;u, n-7* 
o/^-;i/^©^;m-;i/^, M^t c u>, 1, n, N 
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ffTT?S*Bt-5Ci:t:«t»)s (I) +s R 2 # HB4> t < tt 2fll©fl&& 

5$ (i) ©<ti§rt>£s iaift^jgMJisffl^iijttii7c-rsc:^{3«fc?)s xou r 

^ffl^Ts 2 0 0 kg/cm 2 ©E^T-tT^£:#X££o X, Kfcffl^fcK 

sfflSf&tt, *9J-)\t, ;-)\<moT)izi-)\sm, mtn-^y, 1, 2 

-^ddx^>, 1, rt>7kFP77>, h;i/x>, N, 

U>, 1 , 4 -v7j-^rit>, rl>7tFD77>, x*y-;i,, n- 
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$4TXIi^#ST(^ 0°Cfr£> 2 0 0 °C©F^T-a&£ #3 - -HS^ 

mts (xvin) 

R'-O-NHj (XVIII) 

h u ^a, $mt> u <^a, j^it7K«^ k u •> a , mwti- h U ->Alf©J£S©#£ 
iS(i) r fd*w ;;lxii7;^^i/-f ^yS^m^Stbt 

*%Wfc&W(Dm 1 3 ©£$&T-i;t R 2 ftt&mW^T: ( I ) ©ft 

#zkHJj§^ T- & H&iS ( I ) <zMbi§rt] *m Sottft-I^o 
*^B^fb^tJ©l??l 4©^^T-ii, -l&iUI)^ R 3 «Jg<r£ (CH 2 ) 

m^Kmm^xm^^s mm-^(i) R 3 #irots (ch 2 ) 
m st^u*^gi!i^K:jai&iifiia&e-rsfiaio^^ifi^ST&sft 

N-y/fMW7U', Hft^^l/>, rF7th'077>, 
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WUx>, t'Jy>, XpD^>-t?> N 1, 2-y^DDx^>, 1, 4-^* 

fifties;;!/, I^>Xhh''JiK £g£ • *;i/TU >m&®> WGT^)^, 

l -*;u**-tf-^>, mfc*9>zfr*-fr, i&fbp- h;i/x>^;i/* 
x;i/, ^bp-7;u^-P^>-tf >7n;i/*x;i/, ^i/*>, T;i/3f;i/-7 >, f-* 

*»UHb£#KD* 1 5©£fifearCti, -IftaUl) 4>s R 3 #BMgf* (CH 2 ) 

>, jfttt^ II ^A^©i£S©#£TXt±##£T£, 0 e C*>£ 2 0 0°C©F^-C£ 
JfoTSCiltcfctK (1)4", R 3 #»jrr3 (CH 2 ) m ^Etig^L^O 

u t * r 5 «s«^a*«'*Bi*Tf ft 5 its® zmzztvz^Zo 

QMb-^t) © a© m * Mtt & o tz - tts ( 1 1 1 ) ~ ( v 1 1 1 ) 

T'^£ti£<b£W^ -gR&fcHb^T-ifetK H*tt* Journal of Medicinal 
Chemistry, 18^, 7 2 6M ( 1 9 7 5^) ; PI, 3 3^, 1 8 8 OK ( 1 9 9 
0*E) ; m, 4 0m, 1 7 7 91( 1 9 9 7^), SMfF&ilil 9 7/2 0 8 
2 0^, 3-D^«g|I2 2 3 1 2 4^( 1 9 8 7-^-) ^fcH^SftTfc 
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£©ttKLT»3&£ft*BSiBHR5$ (D Xfc* (ID T-^n5lrI*lH- 

£7-fe»J>, v^od"-;u, ^"U-fe'J>, #M£ti3o 

-Bi^LT, gn^t'O. 1 ~ 1 0 0 0 mgfMg. #«P»«0. 0 1-5 
0 0 mgg&£ 1 B 10M0WmtKhi s T'l5o*oi:i, ^© 

mm 
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ft % *(t»0l«lltt*n*tl*O*l*%*r.Ph:7x=;i/,Bn:^>y;i/, Boc : 
tert-y Y^tifrX-fr, kc:T^^)l, Ms : A ? Ts:p-b;i/x 
>X,l/*-;i/, Me : Et : x^;i/, n-Bu : n-7*^;i/ 0 

mm i 

N- h 'J 7 x - )M f ^ - 4 - ij y >*Jl/t:>ixf 
g^T. >fV-^3f>Kxfjl/7 6. 5 gSt>*h 'JxW5 >8 1 . 5 ml 
CDJfiftl/f-b>7 5 0 ml SiJtM h ij7i-iM^l 4 9 g£3H]£#tt 

-rMiSfe^lt 1 8 4 gCD^M H B a^ff feo x.* ;-)lti^m$i&LX, M 
£14 7. 5~14 8. 5°CtD&*fe7 , UXAttll 1 £f#fco 
teHttWI C„H 29 N0 2 

SUfi C, 81.17 ; H, 7.32; N, 3.51 

tmm C, 81.19 ; H, 7.22 ; N , 3.44 

mm 2 

j0c#T\ 7kf{i{bU^9A7;i^-«7A 10.6 g©SS*r^t Fo77>3 

0 0 il N- b l J7i-JM^-4-^ l J^>*i^>i^l' 

1 1 2 g©»*rb7t KD77>4 0 0 ml ?3$£$TU £UZ 4 B#ISfll# 
Lfco £J&&£&t:*#T, rh7tFP77>U0 %*»<h± h U 9 A7K?§ 

m*fflgLznt>tiizm&®&-** * j-^r-mLz, 84.2 g©*ft&igs 

£f#fco y-)\sfrt>m£&LZs lt£9 2~9 9. S'C<Dffi&fe£*Wto 

-jtmftm c 25 h 27 no 

24 



WO 00/09506 



PCT/JP99/04381 



mmm c, 83.99 ; h, 7.61 ; n, 3.92 

C, 83.79 ; H, 7.74; N, 3.94 

###J3 

NMR7^ Mb c5(CDCl 3 )ppm : 1.26(lH,brs),1.36(2H,brs),1.45-1.58(4H,m) 
,1.67(2H,d,J=12Hz),3.05(2H,brs),3.74(2H,t,J=6Hz),7.14(3H,t,J=7.5Hz),7.24 
(6H,t,J=7.5Hz),7.46(6H,brs) 
IR7.-^^h;U v(liq.)cm-' : 3416 
h^m/z : 371(M + ) 

mm 4 

*9>z)i*>ti8t (N — HJ 7i_;Mf^- 4 - fc^ 'J 

foftTs N-MJ7i-jMf;b-4-t:^iJ^>/^;-;i/8 4. 0 g&t>* 
h ij 5. > 3 6 . 2 ml cD^zkx h7t Fd77>4 2 0 ml igr^t-x 1Kb 

;*#>7;;i/*r:;H 8. 3 ml ^iTU^ gfiT?5. 5DtPa^^bfeo TOS^ 

&«7k u LT f# hfeMC -f v 7"d/ v -;u ^ * ; -;i/©S 

H£f#7co Jfift/f-l/Vfcy^y-^OiBttiP^fHSaiLTs »£12 9. 5~ 
1 3 4 , CO*Sfe7 ,| JXAtt^*flfeo 
nmfttirm C 26 H 29 N0 3 S 

IIS C, 71.69 ; H, 6.71 ; N, 3.22 

3tlttt C, 71.68 ; H, 6.47 ; N, 3.19 
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mm 5 

HUM : 1 1 1- 5~1 14"C 
7C^^«f« C 27 H 31 N0 3 S 

31111 C, 72.13 ; H, 6.95 ; N, 3.12 

C, 72.03 ; H, 7.12 ; N, 3.14 

**>7;;i/*>^ (N- h 'j7x-;M?-ii/-4-t^'J^i/) ^^;b6 0. 
0 gRTFTVfcj- h U 1 7 . 9g©t7jcN, N-^/fM^A7^ h*3 0 
0 ml 0°Ct: 1 7B#P H M#bfeoS^T-»^^ts SttSttttb 

»f,S& B H bt, 1&&103. 5- 1 0 5. 5°C0fcfel&B*#fc. 
7C*»«f« C 25 H 26 N 4 

Siraffi C, 78.50 ; H, 6.85; N, 14.65 

HI C, 78.45 ; H, 6.74 ; N, 14.82 

##0'J 7 

2- (2-7ypx^) - 1 -h'^'J v>*;i/*>i?tert-^;i/ 
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2-(2-b FD^>>xfji/)- 1 -K^US?>*;i/^>Ktert-^f-;i/4 6. 
7 gRXfb 'J 5. > 3 1 . 3 ml OSRzkx h7t Fo77>3 0 0 ml igifc 

{z,7K^T^b/^>X;b*-;i/l 5. 8 ml £$TLT^ST- 2«fHflHf bfeo 
R J6S£» £ zk £ Jn x. X V x ^ ;i/ x - =r X' IS OS U o ffl iBft £ 7k 

4. 4g0*lt£l£g&ftfco &lvt% l§e>*ifc*gStT^b^h'J^A2 2. 9 
gSVN,N-^^f-;i/*;bAT^ b*2 2 0 ml 7 0°CT* 4B#Pa t 3«L£o 

2 g©Hfeffiit:&#feo 

NMR*^* <5(DMS0-d 6 )ppm : 1. 20-1. 32(lH,m),1.40(9H,s),l. 48-1. 58(5H 
,m),l. 60-1. 68(lH,m), 1.88-1. 96(lH,m), 2.71-2. 78(lH,m), 3. 28(2H,t,J=6.5Hz), 3 
.80-3.86(lH,m),4.19-4.25(lH,m) 
IRX^i7h;U v(liq.)cm-' : 2104,1692 

4-t^Uyy> • -llttia • -TKft* 2 5. Og, ^DOT-feh-hU;H 
1. 5 mlRVi/J V7Dt;i/xf;i/7^>5 7. 0 ml Or b'D77>2 
5 0 ml 1 OBtP^ilMtfeo Rjfc&*£****U *»fc:te»ftl&** 

^-hy>A**«[SJniTs ttif^i:^;^ (lO : 1) ©iUUTCttltfJ 

>©MT*ft&bT 15.7 g©«MSH£f#fc 0 

NMR*^? h;U (5(CDCl 3 )ppm : 2.53(4H,t,J=6Hz),2.91(4H,t,J=6Hz),3.66(2H 
,s) 

I RX^7 h;b v (KBr)cm' 1 : 2232,1714 
h;Um/z : 138(M + ) 

27 



WO 00/09506 



PCT/JP99/04381 



gfc/£ : 1 4 7-1 4 8°C 
7C*#*rtt C 12 H 21 N 3 0 2 
Sfrafi C, 60.23 ; H, 8.84; N, 17.56 
C, 60.08 ; H, 8.63; N, 17.55 

1 0 

N— h U 7i-;M^-4-^ l J v>T-fe h u;w 
**>;Ul/*>$ (N- h U 7x-;Mf^-4-^'J^) Af-frQ 0. 
4g, 3£fc*»J£A3. 5 0 gRXfisT>iti-b , )^^2 0. 3 g©«^^ 

^;i/x;i/*^> h 4 o o mi mmm*s 9 o°c-e 5«fHan*bfco sj&s^t* 
-;Kos**&ineaLT, is^i 3 8- 1 3 9 c c(Dm&&ik*mzo 

7C5fc#*ffiS C 2 6 H 26 N 2 

Si&fl C, 85.21 ; H, 7.15 ; N, 7.64 
gflttt C, 85.35 ; H, 7.26; N, 7.62 

#%$J 1 OCSSCiltot, ##0'J 11-1 3(Dit£V>)*mtzo 
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m 




J | f -i fr | « — 1 vS Iff \ 


11 


Ph 3 CN^j 


»fe^^(MeOH-Et 2 0) 

mp,1 58.5-1 60.5°C 

7C^##T fit C 27 H 28 N 2 
SlUi C, 85.22; H, 7.42; N, 7.36 
HSfcfit C, 85.21; H. 7.52; N, 7.34 


12 


BocNv^/k^CN 


Hfe^jXAftfaGso-P^O-n-Heptane) 

mp,48-49°C 

TU^^-^Tfil C 12 H 20 N 2 O 2 
Slifii C, 64.26; H, 8.99; N. 12.49 
HlHi C, 64.01; H. 9.24; N, 12.35 


13 


BocN Vs ^A Ss/ CN 


*Sfe*Sal(iso-Pr 2 0) 

mp.89-90°C 

TCfUtfaffil C,,H 1S N 2 0, 
Sli fit C, 58.39; H, 8.02; N, 12.38 
Hlfcfii C, 58.31; H, 8.01; N, 12.37 



#%0|J 1 4 

N - h ij7i-;M^I/-4-tXijy>|| 

N- h 'j7x-^f;i-4-b^'J^>7t h-h *) )l 2 1. 2g, 10% 
&mibi- b U £ AtMS* 1 2 7 ml &tf x * y 3 1 2 ml SSSM* 7 4 B^ii 
^tfco *^T. 1 0%Jti££Jjn;iT4>*nU &^T- 1 0%?x> 

T"«»LT2 3. 6 g(Dm&$BM>Zm tz 0 A $ J J:»Kif^©I**» 
6IHSftL-C^ fit^l 9 7-2 0 9°C ©«tfe#ttft*#fco 
7G*#tfriI C 26 H 27 N0 2 

SIIII C, 81.01 ; H, 7.06 ; N, 3.63 

mm C, 80.85 ; H, 7.17 ; N, 3.70 

#%0'J 1 5 

N - h 'j7i-JMf;b-4-t^ l J i/>&WL2 3. 6 g.J^ig* 'J t> k 1 6. 
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9gMiftif^5. OmlMzKN, N - is* AT 5. Y 2 3 0 ml ?& 

J:rh7k FD77>©»f,SieilT> Bt£l 6 5- 1 6 6°C©»e*gll 

7G*#*rtt C 28 H 31 N0 2 
Hinfig C, 81.32 ; H, 7.56 ; N, 3.39 
$IMft C, 81.08 ; H, 7.69 ; N, 3.43 

##00 1 6 

4 , 4 -xf uyyt*^- 1 - b'^U h - h 

4-^V-l-^'J^>7th-F'iM0. 0g, xf-U>yU3— ;p 
2 2. 6 g&tfUfckp- Wl>x>*;i/*>&0. 6 2 g© h^x> 1 0 0 il i§i 

3) «Mi:Lfc7;Kt*7A^07 h^7 7^--eiHl^ 12. 8 

NMR*^ h)l <5(CDCl 3 )ppm : 1.78(4H,t,J=6Hz),2.69(4H,t,J=6Hz),3.52(2H 
,s),3.96(4H,s) 

IRX^hiV v (liq. )cm"' : 2230,1094 
7^7^^ h;bm/z : 182(M + ) 

mm 1 7 

*^Tx 7X^<b>;f-^Ar;i/^-e7A4. 7 0 gOS^kx b^t b*P77>2 
5 0 ml S«»4 , fc:,4-7 , y K/f\M/-N- h 'J7ix;^f;i/^'J^>4 7. 
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7 gam&r- h^th'D7^>250 mi mmzffiT u ^sx- 4 mrsmn t tz* 
mzmmvz 48. i gM£W£#fc 0 

NMRX^ h)l (5(CDCl 3 )ppm : 1. 14(lH,brs), 1.36(2H,brs), 1.48(2H,qd,J=5, 
2.5Hz),i.68(2H 3 d,J=11.5Hz) J 2.59(2H,d,J=6Hz),3.10(2H,brs),7.14(3H,t,J=7.5 
Hz),7.25(6H,t,J=7.5Hz),7.47(6H,brs) 
IR7x^7h;i/ v(liq.)ci"' : 3056,3028 
MftMm-?**^? h)l : C 25 H 28 N 2 

JiirafI m/z : 3 5 6 . 2 2 5 2 

H^fi m/z : 3 5 6 . 2 2 5 0 

#%0'J 18 

4- (2-7Uxf^) -N- h U 7i^;M^^'Jy> 

7KftT, 7X^<b'J^'>AT;i/^-'7/,2 1. 7g©Mzk^h^b FD77>3 

o o mi mum 28.1 go^zkx h =? t k o 7 -7 > 1 0 0 mi mm 

/nIJ hr. h >J;i/7 0 . 0 g^Sff/KT 1 h7kFD77>3 0 0 ml 

t lt, gar- 6 mfflmnistzo sra^tjtcx h^tKP7^>^i 

MzkU M£^5feLT7 1. 4 gCDflttfe^^rfffeo 
NMRT^? h;U 5(CDCl 3 )ppm : 1.18(lH,brs),1.35(2H,brs),1.40(2H,q ) J=7.5 
Hz),1.48(2H,qd J J=ll. 5,3Hz), 1.63(2H,d, J=11.5Hz),2.67(2H,t, J=7.5Hz), 3. 05(2 
H ) brs),7.14(3H,t,J=7.5Hz),7.24(6H,t 5 J=7.5Hz),7.47(6H,brs) 
IR7^7h;i/ v(liq.)cm-' : 3060,3032 
I«V77^<7 h;u : C 26 H 30 N 2 
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SUfii m/z : 3 7 0 . 2 4 0 9 
m/z : 3 7 0 . 2 4 0 0 

mm 1 9 

4- (3-7U7D^) -N- h ij7x-;Mf;i/t^'J^> 
tttt 

NMRX^ Ml/ ^(DMSO-deJppmiO. 95-1. 05(lH,m),l. 19-1. 35(6H,m),1.41( 
2H,q,J=11.5Hz),1.62(2H,d,J=11.5Hz),2.47(2H,t,J=6.5Hz),2.93(2H,d,J=11.5 
Hz),7.15(3H,t,J=7.5Hz),7.28(6H,t,J=7.5Hz),7.38(6H,d,J=7.5Hz) 
IRX^h^ v(liq.)cm"' : 2972,2920 

###|J 2 0 

2- (2-T^y^;i/) - 1 -£^u v>*;i/^>^tert-yf-;i/ 
2- (2 h*3i^;i/) - 1 -b'^U S^>*;i/^>^ tert-^f-;U4 3 . 0 
gM'5%^7^^A^i2. 1 5 g(D*t>;-)l2 1 5 ml MffiWi*, 

mmmvmibLtzo sxm'imm^^L. mm^mm\^x3i. 2 S omM& 

NMR7^ h;i/ (5(DMS0-d 6 )ppm : 1. 20-1. 30(lH,m), 1.38(9H,s), 1.45-1. 58(4H 
,m),1.72-1.82(lH ) m),2.34-2.47(2H,ra),2.65-2.76(lH > m) J 3.18(2H J t J J=6Hz),3.7 

8-3.85(lH,m),4.13-4.20(lH,m) 

IR^a^7 h;u v(liq.)cm-' : 2976,2936,1692 

1- (2-7^xfjl/) -4, 4-x5M/>^*i/£^ l J v> 

4, 4-xfU>i;t^>-l-^ l J^>7-bh-h , JiH2. 7 g&t>*^ 
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*--.</->r;i/l . 3 ml RXJF2%T> : £-TA?;-)\,mmi l'3il©»«6«ft 

t i tifc«H6«»4 t * 7 i» ^ p v h ^7 7 -f - (igffiM ; 
f;Hffixfjk^;-j!.= 10: DTillt, 10. 1 g©liS» 

NMR^^ h;u <5(DMS0-d,)ppm: 1.58(4H,t,J=6Hz),2.37(2H,t,J=6.5Hz),2.4 

2(4H,t,J=6Hz),2.57(2H,t,J=6.5Hz),3.84(4H,s) 

I R X Ml/ v(liq. )cm l : 2956 , 2884, 1094 



■%M2 lCMttot, ###J2 2-2 5tfMb£«#fco 



## 




4^14 


22 


^^^^ NH 2 


NMR X^MU 5 (DMSO-d 6 )ppm:1.02-1.12 

(1 H,m),1 .1 6-1 .50(1 4H,m).1 .53-1 .60(1 H,m),1 . 

70-1 .77(1 H,m).2.56(2H.t, J=7.5Hz),2.75-2.83 

(1H,m),3.65-3.78(2H.m) 

[R 7.^>7HU V (liq.) cm*:2980.2936,1692 


23 


NH 2 


NMR X^HU <S(DMSO-d 6 )ppm:1.40(9H,s 
),1.55-2.00(2H,m),2.50-2.65(1H.m),2.75-2.9 
0(1H.m),2.90-3.50(4H.m),3.60-3.90(3H,m) 
IRX^^h;l/I/(liq.) cm-':1700 


24 


BocHN^^xv. 


NMR X^HU 6 (CDCI 3 )ppm:1.15(2H,brs), 
1 .45(9H.s).1 .85-2.00(2H,m).2.00-2.20(2H,m) 
! 2.30-2.50(2H,m).2.60-2.95(4H.m),3.40-3.60 
(2H,m),4.46(1H,brs) 
tRT^WUvOiq.) cm-':3332,1692 


25 


Boc 


NMR X^HU <5(DMSO-d 6 )ppm:1.39(9H.s 
),1 .58-1 .66(1 H.m).1 .68-1 .90(5H,m),2.47(2H.t 
,J=7.5Hz),3.13-3.22(2H.m).3.68-3.76(1H.m) 
IRX^HUl/Giq.) cm-':2972,2876,1696 
[aV°: "54.3° (c=0.1, DMSO) 
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mm 2 6 

5, 7-y^OD-6--hDfi; [3, 2-b] £'Jv> 

4, 5-yth'D-7-bFD^ry-6--hDfxy [3, 2-b] U v 

>-5-t|->2 4. 8 g£t>*;fr^>iHbV >8 7 ml 6 0°C-?:2 4B# 

mmftLtzo RfomzmmL. mr&z&ittf-^yt**;-* (io : d © 

mti&itt^uytt* (10:1) cd-Mt-M b£ 0 -^bfc^^M 
jf£«U M£S£bT*lfi*£il£f#fco f#e>*ifc*i£*gii£ft&x*-»- 
n -^*-y-> (1:3) ^WiltLfey'JAW^A^DYh^?^-^ 
MSibTs 10. 6g©»»fettft*f§fc« n-^*-b->*»?>BiBai/Tx ib&9 
6~9 7°C©&*§£$£ll*ftfco 

NMR^^ h;i/ <5(CDCl 3 )ppm : 7.61(lH,d,J=5.5Hz),8.07(lH,d,J=5.5Hz) 
IRZ^V h)l v(KBr)cm"' : 1540,1368 

h;Hn/z : 248,250,252(M\9:6:1) 



###|J2 6©^!:t^ts #%^J2 7~3 2 ©lb£tl£f#fe= 



#% 






27 


CU 


CI 


^N0 2 
V CI 


NMR X^^NU6(CDCI 3 )ppm:7.87(1H, 
dd.J=9.2.5Hz),8.06(1H,d,J=9Hz),8.24(1 
H,d,J=2.5Hz) 


28 


Me. 


CI 
N 


/NO z 


NMR X^HU 5(DMSO-d 6 )ppm:2.62( 
3H,s),7.78(1 H,dd,J=9,2Hz),7.96(1 H,d,J= 
2Hz).8.05(1H,d.J=9Hz) 


29 


McO x 


CI 


,N0 2 
CI 


NMR X^HUS(CDCI 3 )ppm:4.01(3H, 
s),7.42(1 H,d,J=2.5Hz),7.55(1 H,dd,J=9,2. 
5Hz).7.99(1H,d,J=9Hz) 
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30 


CI 

N N XI 


Stfe*£H(iso-PrOH) | 

mp,182-183°C 

TC^ttftfrfil C 8 H 3 CI 2 N 3 0 2 
SliHiC. 39.37; H. 1.24; N, 17.22 
HMC. 39.37; H, 1.02; N, 17.25 


31 


o6c 

N CI 


SfcfcfefittlKn-Hexane) 

mp,64-64.5°C 

7Cf!#*Tffi C 9 H 8 CI 2 N 2 0 2 
SUfilC, 43.75; H, 3.26; N. 11.34 
HSMiC. 43.77; H, 3.02; N, 11.44 


32 




JifcHfe t&tfc H (n-Hexane) 

mp,94.5-95.5°C 

5E*#*rtt C 8 H 6 CI 2 N 2 0 2 
Strati C. 41.23; H. 2.59; N. 12.02 
USSfilC, 41.12; H, 2.64; N, 12.01 



#%0|J 3 3 

2-^DP-3--hD-4 - [2- (N-h'J7i-JMf;i/-4-^ l J 

2,4 - ^pd- 3-- hndry U >2 2. 6 gMb'iiW^l 3 . 
0ml©N, N-^^f;i/*;i/A75 h* 6 0 ml giKC jtfctffilfcftTx 4 - (2- 
7^1^) — N — h U 7 iz;Mf;i/t^'J S/> 2 3 . OgfflN, N-i^ 
K4 0 ml ?gM£?TFU ^?ST" 1 0$F B W-£L£o SJSBS^t 
#&x^;i/&tf7jc£/jn;L* #rWLfc!g§£iaSfcU BRif^fc^i^x-r 
;UT-JI^^UTs 2 6. 9g®iMi^fc.N, N-i^/W^A?^ 
Hfc»Kx^;KOS»5Epe,flttfttT^ Bl£2 2 3. 5-2 3 1°C ifrM) <D& 

7C*»«ffil C 35 H M C1N 4 0 2 
mmm C, 72.84 ; H, 5.76; N, 9.71 
III. C, 72.64 ; H, 5.80 ; N, 9.82 

#%0«3 3<7)^^tZ^oT, #%0iJ3 4~6 0 0fc£8j*l»fco 
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R 3 (CH 2 )m\ ( 



01] 


B 


R 3 


m 




34 


CI 




2 


ftfe3tS^(CH 2 CI 2 -iso-Pr 2 0) 
mp.1 96.5-1 99.5°C(#fl?) 
TC^^flfii C 35 H 32 CI 2 N 4 0 2 

C. 68.74; H, 5.27; N. 9.16 
HSfcfit C, 68.47; H, 5.31; N, 9.18 


35 


H 


Ox 


1 


ftfefSIKMeOH-THF) 

mp,214.5-225°C(#fl?) 

Ttmftn C 34 H 3 ,CIN 4 0 2 
Sanfit C. 72.52; H, 5.55; N, 9.95 
US?® C. 72.54; H. 5.62; N, 9.82 


36 


H 


PB,C CX 


3 


Hfe&JICMeOH-iso-Pr.O) 

mp,176.5-183°C(#fl?) 

Ttmfttii fit C 36 H 35 CIN 4 0 2 
StrafiM C, 73.14; H. 5.97; N, 9.48 
HSfcfil C 73.33; H, 6.04; N, 9.36 


37 


H 




2 


ftfe*SH(MeOH) 
mp.1 28.5-1 29.5°C 
Jtmffiftfc C 23 H 25 CIN 4 0 2 

21 §1 lit C, 65.01; H, 5.93; N. 
13.19 

HSIfii C, 64.96; H. 6.03; N, 
13.27 


38 


H 


Ox 


0 


Jtfe&JKAcOEt) 
mp,199-202°C(#fl?) 
TtmMfe C l9 H 23 CIN 4 0 4 
Itnl C 56.09; H, 5.70; N. 
13.77 

lil C, 56.04; H, 5.69; N. 
13.77 
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BocN 




NH 




N0 2 



W N CI 



m 


B 


W 




39 


CI 


CH 


Stfe&H(MeOH) 

mp,1 89.5-1 90.5°C 

Ttm^m C 21 H 26 CI 2 N 4 0 4 
SUfil C, 53.74; H, 5.58; N. 1 1.94 
£fft£ C, 53.61; H. 5.55; N, 11.67 


40 


Me 


CH 


fHfft*£H(MeOH) 

mp.185-186°C 

TCm^^ffil C 22 H 29 CIN 4 0 4 
Saafit C, 58.86; H, 6.51; N, 12.48 
HSHi C, 58.72; H, 6.60; N. 12.39 


41 


MeO 


CH 


ftJtfe&IICMeOH) 

mp.l 83.5-1 84.5°C 

7L3?t##Hi C 22 H 29 CIN 4 0 5 
Wtmfe C. 56.83; H, 6.29; N, 12.05 
HSMil C, 56.90; H, 6.34; N, 12.05 


42 


H 


N 


Hfe&H(AcOEt-Et 2 0) 

mp.l 57.5-1 61°C 

5uifi##Hi C 20 H 26 CIN 5 O 4 
SaHit C, 55.11; H, 6.01; N, 16.07 
HSIfil C, 55.18; H, 6.10; N, 15.86 
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m 


R 2 


R 3 




43 


CI 




ftfe*SJI(AcOEt-iso-Pr 2 0) 
mp.133-134°C 
Ttmfttiifc C 2 ,H 27 CIN 4 0 4 
SlifiS C, 57.99; H, 6.26; N, 12.88 
C. 57.99; H, 6.34; N, IZ.ob 


44 


Me 


BocN^^t 


Stfe&JKEtOH) 

mp.138-138.5°C 

7C3H#flTfil C 22 H 30 N 4 O 4 
Slrafil C, 63.75; H, 7.30; N, 13.52 
Hixfil C, 63.70; H, 7.49; N, 13.44 


45 


CI 


a 

Boc 


HfeSt^HKAcOEt-n-Heptane) 
mp.1 48.5-1 49°C 
TC^^fil C 2l H 27 CIN 4 0 4 
ISItl C. 57.99; H, 6.26; N. 12.88 

C f\A- H fi 97- M 1 9 R7 
5^53? IIS. 0O.U4, n, 0.£/, 11, I^.O/ 


46 


CI 




Hfe|gBB(iso-Pr 2 0) 

mp,121-122.5°C 

7C«»«r® C 21 H 27 CIN 4 0 4 
Slaii C, 57.99; H, 6.26; N, 12.88 
UttH C. 58.04; H, 6.32; N. 1 2.82 


47 


CI 




Hfe^'J %A#H(MeOH-iso-Pr 2 0) 

mp,155-157°C 

Tcm^firfi C 20 H 26 CIN 5 0 4 
Stiii C, 55.11; H, 6.01; N, 16.07 
H&ffi C. 54.92; H, 5.89; N, 16.00 
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N0 2 



## 
m 


R 


R 




48 


CI 




Jtfe&B%(MeOH) 

mp,1 76.5-1 77.5°C 

7C*^«f & C 20 H 25 CIN 4 O 5 
SaHl C, 54.98; H, 5.77; N, 12.82 
H^fii C 54.85; H, 5.76; N, 12.86 


49 


CI 




Stfe£ttfai(AcOEt-iso-Pr 2 0) 

mp.150-150.5°C 

TimftVr ffi C 2I H 28 CIN 5 0 4 
gftfit C, 56.06; H. 6.27; N, 15.57 
HgH£ C, 55.92; H, 6.19; N. 15.59 


50 


Me 


BocHN^^^ 


ftfe^aKAcOEt) 
mp.151-151.5°C 

7C3?t##rfii C 22 H 3l N 5 0 4 ! 
StiHi C, 61.52; H, 7.27; N, 16.31 
USSfil C. 61.33; H, 7.14; N. 16.29 


51 


CI 


°^0\ 


Hfe«k#t=btB%(AcOEt-iso-Pr 2 0) 
mp.11 9.5-1 23°C 

7C^^«fffi C I8 H 21 CIN 4 0 4 -1/4H 2 0 
Slifil C 54.41; H, 5.45; N, 14.10 
HI£fi£ C. 54.60; H. 5.45; N, 14.19 



R 3 -(CH 2 )_ nh 

r no 2 



N CI 



## 


R 3 


m 


«i1t(ll«AS8ilK) 


52 




2 


(AcOEt-n-Heptane) 

mp,121-123°C 

5c3i#*rfiS C 16 H 19 CIN 4 0 3 
JHIfii C. 54.78; H, 5.46; N. 15.97 
HHfit C, 54.70; H, 5.51; N. 15.93 
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53 




2 


SSfe*£H(MeOH) 

mp,123-124°C 

5cS§##Hi C l5 H l7 CIN 4 0, 
Mmfe C. 53.50; H, 5.09; N, 16.64 
H&fil C. 53.44; H. 4.94; N, 16.60 


54 




3 


mp,163-164°C 

Ttm^m C, 6 H, 9 CIN 4 0 3 
SUfit C, 54.78; H, 5.46; N. 15.97 
HS&fl C, 54.79; H. 5.36; N. 15.95 


55 


cx 


2 


^^lfeiSSS H s B (MeOH) 

mp.145-146°C 

7C*#*Hi C l6 H )9 CIN 4 0 2 
SUfii C, 57.40; H, 5.72; N, 16.73 
H&fil C, 57.23; H, 5.75; N. 16.74 


56 




2 


Hfe*Sif a (iso-Pr 2 0) 

mp,1 02.5-1 03°C 

Ttmtttitm C I5 H„CIN 4 0 2 
SUfii C, 56.16; H, 5.34; N, 17.47 
HSfcffi C. 56.14; H, 5.37; N, 17.41 



##0J 






57 




(iso-Pr 2 0-n-Heptane) 
mp,96-98°C 

5tmft%T fit C 20 H 25 CIN 4 O 4 
gfrafit C, 57.07; H. 5.99; N, 13.31 
H&fil C, 57.04; H, 5.92; N, 13.26 

JtflEftg [a] D 20 :-97.3° (c=0.1.DMSO) 


58 


OX 


3fc!tfel£B(MeOH) 
mp,135-135.5°C 
TcfSttfflrffi C 2 ,H 31 CIN 4 0 4 

SUfil C, 57.46; H, 7.12; N, 12.76 
C, 57.33; H, 7.15; N, 12.74 

- 
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59 


BocN > 

at 


c 


NMR (5(DMSO-d 6 )ppm:0.98(2H 
o J=1 2 5Hz) 1 20-1 30( 1 H m) 1 41 (9H s) 1 
59(2H,d,J=12.5Hz),2.04(2H,quin.J=8Hz),2. 
60-2.72(4H,m).2.79(2H.t,J=8Hz),2.93(2H,t, 
J=8Hz),3.21 (2H,q,J=6.5Hz),3.89(2H,d.J=1 2 
.5Hz),6.52(1H,t,J=6.5Hz) 
IR 7S<VVn, V(liq.) cm':1 688,1 526,1 36 
6 


60 




*§fe$SHi(iso-PrOH) 

mp.l 48.5-1 50°C 

TcH^UtM C l9 H„CIN 4 0 4 S 

Strait C. 51.75; H, 5.71; N, 12.71 
H&fi C, 51.64; H, 5.80; N, 12.69 



##0|J 6 1 

3-7U-2-^dd-4- [2 - (N-h l J7izjMf^-4-^'J 

Jgft- >y >r;i/ • AzMDto 6.56 gRV* ?J-)122. 3 ml h =7 t K o 
77>100il $g»+£*fc^ b U £A 2 . 0 9g»lt 

2-^DD-3--hP-4- [2- (N-h'J7x-;Mf;i/-4-^ 
if)l/7;7] =WJ>3 1. 9g©^h5t h*D77>3 0 0 ml&39 
ttSJP^fc.^T.TKSRfti*^*^ h U ^ A 8 . 3 5 g£4[HllC#ttT»U 

ifit-miwiife. siBii^*t*5 o mi £#n;Ls ^«3*a*L/> a** 

T"Ji«frLT 2 0.1 g £#fco 4 vrD/V-^^^S^iU 

ft&l 1 6~ 1 2 1 "CCDifcfitetggfcfffcb 
7C*#*rfil C :15 H 35 C1N 4 
Sfrafi C, 76.83 ; H, 6.45; N , 10.24 
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m C, 76.74 ; H, 6.54 ; N, 10.17 



R 3 — (CHa), 




## 


B 


R 3 


m 




62 


CI 


n 'XX 


2 


ilfe^^(EtOH) 

mp.197-198.5°C 

Ttmfttiim C 35 H J4 CI 2 N 4 
StifiC, 72.28; H. 5.89; N, 9.63 
USHiC, 72.45; H. 6.17; N, 9.34 


63 


H 




1 


NMR T.^^h;U5(DMSO-d 6 )ppm:1.20-1. 

45(3H,m),1 .49(2H,q, J=1 1 .5Hz),1 .72(2H,d,J 

=1 1 .5Hz).3.1 8(2H.t,J=7Hz),4.89(2H.s),5.09 

(1 H,t,J=7Hz).7.1 4(3H,t,J=7.5Hz),7.27(6H,t 

,J=7.5Hz),7.35-7.45(8H.m).7.66(1H,d,J=8 

Hz),7.99(1H,d,J=8Hz) 

IRX^hJU I/(liq.) cm ':3356,3056 


64 


H 




3 


JifettaGso-PfjO) 

mp,149-158°C 

7C*3-*rffi C 3 5H 37 CIN 4 
Hi C, 77.05; H. 6.65; N, 9.98 
Hlfcli C, 76.93; H. 6.81; N. 9.97 


65 


H 




2 


NMR X^^h;U(S(CDCI 3 )ppm:1.20-1.50( 
3H,m),1.60(2H,q,J=7.5Hz),1.66(2H,d,J=11 
Hz),1.94(2H,t,J=1 1Hz),2.88(2H,d,J=1 1Hz), 
3.27(2H,q, J=7.5Hz),3.49(2H.s),3.79(1 H.t, J 
=7.5Hz),4.06(2H,brs),7.20-7.35(5H.m).7.4 
5(1 H,td. J=8.1 .5Hz).7.49(1 H.td, J=8, 1 .5Hz). 
7.74(1 H,dd,J=8.1 .5Hz).7.89(1 H.dd, J=8,1 .5 
Hz) 

IRX^HH/Oiq.) cm ':3360 

m/z:394,396(M\3:1) 
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BocN^y— (CH 2 ) m ^ NH 



CI 




W 



## 
01] 


B 


W 


m 




66 


H 


CH 


0 


ilfe^^a(AcOEt-iso-Pr 2 0) 

mp,167-167.5°C 

5cm^«ffil C 19 H 25 CIN 4 0 2 
SaiUS C. 60.55; H, 6.69; N, 14.87 
USUI C. 60.47; H. 6.83; N, 14.81 


67 


CI 


CH 


2 


&fe$£a!i(iso-Pr 2 0) 

mp.154-155.5°C 

Ttmftti fit C 2l H 28 CI 2 N 4 0 2 
3§Hit C, 57.40; H. 6.42; N, 12.75 
USSfi! C, 57.31; H, 6.37; N, 12.69 


68 


Me 


CH 


2 


&Sfe$SJI(iso-Pr 2 0) 
mp,129-129.5°C 
7Cfft#JJrfil C 22 H 3I CIN 4 0 2 
HiiHI C. 63.07; H, 7.46; N, 13.37 
C, 63.02; H. 7.56; N, 13.33 


69 


MeO 


CH 


2 


«Sfe*SH.(iso-Pr 2 0) 

mp,1 40.5-1 41°C 

Ttl^flrfii C 22 H 31 CIN 4 0 3 
glifil C, 60.75; H, 7.18; N, 12.88 
US*® C, 60.61; H, 7.17; N. 12.81 


70 


H 


N 


2 


NMR X^^h;U<5(CDCI 3 )ppm:1.14(2H,qd,J=1 
2,3Hz),1 .40-1 .48(1 1 H.m),1 .50-1 .70(5H,m).2.67 
(2H,t,J=12Hz),3.40(2H,t.J=7.5Hz),4.07(3H,brs). 
7.39(1H,dd,J=8.5.4.5Hz).8.29(1H,dd,J=8.5,2Hz) 
.8.91(1H,dd,J=4.5,2Hz) 
iRX><£MUv(liq.) cm-':3344,2928,1694 
I VXT^HU m/z:405,407(M\3:1) 
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#% 
m 


R 2 


R 3 


«Jtt(Mft»«) 


71 


CI 




&fe$SH(AcOEt-iso-Pr 2 0) 

mp,11 5.5-11 6°C 

Ttm'M fiS C 2l H 29 CIN 4 0 2 
nf&l r 6? 29- H 7 22- N 13 84 
H^ii C. 61.99; H. 7.28; N, 13.73 


72 


Me 


BocN^^ 


&fe*£ll!(iso-Pr 2 0) 
mp,1 32.5-1 34.5°C 
7tmtttiT ft C 22 H 32 N 4 0 2 

HSHi C 68.65; H, 8.65; N, 14.48 


73 


CI 


a 

IN 

Boc 


(iso-Pr 2 0-n-Heptane) 

mp.108-110°C 

7E^##rfil C,,H„CIN«0, 
Slifil C, 62.29; H. 7.22; N, 13.84 
H&fit C. 62.18; H, 7.42; N. 13.81 


74 


CI 




&fe*£H(iso-Pr 2 0) 

mp.104-106°C 

Ttmfttir fit C 21 H 29 CIN 4 0 2 
Slfttt C, 62.29; H, 7.22; N, 13.84 
USUI C. 62.11; H. 7.35; N, 13.79 


75 


CI 




Sife^'jXAttllCAcOEt-iso-PrjO) 

mp,128-128.5°C 

7c3H#fiTfit C 20 H 28 CIN 5 O 2 
Slwifii C, 59.18; H, 6.95; N, 17.25 
USHi C 59.16; H, 6.84; N. 17.15 
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m 


R 2 


R 3 




76 


CI 


' 1 
BocN^^A^ 


NMR X^NU d (CDCI 3 )ppm:1 .47(9H,s),1. 
78(2H.q, J=6Hz),2.69(1 H,brs),2.99(1 H,brs),3. 
30-3.40(1 H,m),3.50-3.55(1H,m),3.55-3.70(2 
H,m),3.75-4.05(3H,m).4.27(2H,brs),7.40-7.5 
0(2H,m),7.80(1 H,d,J=7.5Hz).7.90(1 H,d.J=7.5 
Hz) 

lRX^h)Vv(\\q.) cm-':3356,1696 
VXX^^MI/ m/z:406.408(M*.3:1) 


77 


CI 


BocHN 


NMR X^HU <5(CDCI 3 )ppm:1.40-1.55(2H 
,m),1.46(9H,s),2.00-2.05(2H,m),2.1 5-2.25(2 
H.m),2.45(2H.t.J=5.5Hz),2.80-2.90(2H,m),3.3 
5(2H,t, J=5.5Hz),3.53(1 H,brs).4.34(1 H,brs).4. 
49(1H.brs),7.40-7.50(2H,m),7.85-7.90(2H,m) 
IR 7,^<7h)W{\\q.) cm"':3356.1694 
TXX^HU m/z:41 9.421 (M\3:1) 


78 


Me 


BocHN > s ^ s n s 


NMR X^-i7h;U6(CDCI 3 )ppm:1.40-1.60(2H 
.m),1.46(9H.s),2.00-2.10(2H.m).2.10-2.25(2 
H,m).2.46(2H.t.J=5.5Hz).2.64(3H.s).2.85-2.9 
0(2H.m),3.25(2H.t.J=5.5Hz).3.54(1H.brs),4.1 
3(2H.brs),4.49(1 H,brs).7.39(1 H.t,J=8.5Hz),7. 
44(1H,t.J=8.5Hz),7.89(1H,d.J=8.5Hz),7.91(1 
H,d,J=8.5Hz) 

lRX^Wl/J/(liq.) cm-':3352,1704 
7X7^^h^ m/z:399(M*) 
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r3 - (CHz) -nh 

^ JL .NH 2 



N CI 



fill 


R 3 


m 




79 


Boc 


2 


*$fe«tt B s B (AcOEt-iso-Pr 2 0) 

mp,104-105°C 

7G*##r fit C 20 H 27 ClN 4 O 2 
filimflt C 6145- H 6 96' N, 14.33 
HMC, 61.49; H, 6.81; N. 14.35 

ttlfeftJt [aV°: -20.9° (c=0.1. DMSO) 


80 




2 


ilfe^HB(iso-Pr 2 0) 

mp,96.5-99°C 

Ttmftttm. C 18 H 23 CIN 4 0 2 
Stilt C. 59.58; H, 6.39; N, 15.44 
^SJfifi C 59 30- H 6 67; N, 15.30 


81 




2 


SSSfetSIKAcOEt) 

mp,126-128°C 

Ttmftttfe C )6 H 2) CIN 4 0 
SlrafilC. 59.90; H, 6.60; N, 17.46 
HS^lC, 59.71; H. 6.87; N, 17.32 


82 




2 


NMR T.'^MU 5 (CDCI 3 )ppm:2.49(2H.t,J=5H 
z),2.50-2.60(4H,m),3.30-3.40(2H,m).3.75-3.85( 
4H,m).4.39(1 H.brs),4.50(2H,brs),7.44(1 H.td, J= 
8.5,1 Hz),7.48( 1 H,td. J=8.5.1 Hz),7.89(1 H.dd, J=8. 
5.1 Hz),7.91(1 H,dd,J=8.5,1 Hz) 
IRX^M/Vfliq.) cm"':3348 


| 83 




3 


NMR 6 (CDCI 3 )ppm:1.89(2H.quin,J= 
6Hz),2.45-2.60(4H > m),2.63(2H,t,J=6Hz).3.30(2 
H.t,J=6Hz).3.78(4H,tJ=4.5Hz).4.50(3H.brs),7.4 
4(1 H,td, J=7.5,1 Hz).7.47(1 H,td,J=7.5.1 Hz).7.83( 
1 H,dd,J=7.5,1 Hz),7.90(1 H,dd.J=7.5,1 Hz) 
IR X'^hJU V (liq.) cm ':3344 
VXT^HU m/z:320,322(M\ 3:1) 
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## 
m 


R 3 




84 


CX 


NMR T^NU 5 (CDCI 3 )ppm:1. 45-1 .60(2H,m).1. 60-1. 
70(4H.m),2.35-2.60(4H,m).2.39(2H,t.J=5Hz),3.37(2H,t,J 
=5Hz).4.31(1H,brs),4.67(2H,brs).7.44(1H.td.J=7,1Hz).7.4 
7(1 H.td, J=7.1 Hz).7.87(1 H.dd.J=7.1 Hz),7.94(1 H,dd,J=7,1 
Hz) 

IRX^hJUvfliq.) cm-':3432.3340 
TXT^MU m/z:304,306(M*,3:1) 


85 




NMR T^^NU <5 (CDCI 3 )ppm:1.80-1.90(4H,m),2.57(2H, 

t.J=5.5Hz),2.60-2.70(4H,m),3.40(2H,t,J=5.5Hz).4.27(3H. 

brs).7.43(1H.td,J=7.5.2Hz).7.46(1H,td,J=7-5,2Hz),7.87(1 

H,dd,J=7.5.2Hz),7.93(1H.dd.J=7.5,2Hz) 

IR 7.^<<?h)lu(\iq.) cm"':3436,3348 

TXX^HU m/z:290,292(M + ,3:1) 



## 
«9 






86 


BocN^^i 

c 




,NH 2 
V CI 


3*fe*SH.(iso-Pr 2 0) 

mp,1 30.5-131. 5°C 

7C*#lfrti C 2) H 3 ,CIN 4 0 2 
Strafil C. 61.67; H, 8.13; N, 13.70 
USHS C. 61.52; H, 8.29; N, 13.65 


87 


< 


N 




*lfe^^(CICH 2 CH 2 CHso-Pr 2 0) 

mp,141.5-142.5°C 

7C*#*rfc C 20 H 3 ,CIN 4 O 2 
SaHi C, 60.82; H. 7.91; N, 14.19 
USUI C, 60.63; H. 7.60; N, 14.03 
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BocN^^j 


Ecfe&JKAcOEt) 


88 




mp,168-169°C 
Jtmfttiife C 19 H 27 CIN 4 0 2 S 






SUfil C, 55.53; H, 6.62; N, 13.63 






H&fit C, 55.54; H, 6.87; N, 13.63 



mmm 1 

4-^dd-1-[2 - (N-b "J 7i-JMfJI/- 4 - fc^U xf;i/] 
- 1 H-^*V [4, 5-c]+;'J> 

3- 7;;-2-^dd-4 - [2 - (N - h ij7x-;Mf;i/-4-^'J 
^) xf;i/7^;] ^;'J>19. 9g, *;i/b^»if;i/2 4. 1 ml St>* 
p- Wbx>7;i/*>^--7kM0. 6 8g©h;i/x>2 0 0 il *gr££6B#fgjl 
^LfcoJK^*ftBLfc^^$^.mL.^'l' vrotVUx-^^T-^UT 1 6. 

14^ 229-234. 5 °C ©fSfelS^^ff tz 0 

TciM C 36 H 33 C1N 4 

atratt C, 77.61 ; H, 5.97; N, 10.06 

mm C, 77.50 ; H, 5.98 ; N, 9.95 

Hifc0!l 2 

4 - £d □- 2 - h 'J 7;b^"P/^;i/- 1 - [2- (N-h^i-^fiV 
-4-^'Jy^) x^lO - 1H--T [4, 5-c] *J*)y 

3-7^-2-7od-4- [2- (N- h 'J7i-;M^-4-^'J 
xf;i/7^7] *y U >2. 5 0 g&tt h 'Jx^7 *•> 0 . 7 6 ml (DM 
Tkx h 7 t h* o 7 7 > 6 0 ml /K^Tx h 'J 7;b* n 0.63 

ml ©«x h 5 b K o 7 v > 4 0 ml ?&$£7$T U 2 B$PhM# Lfco £ 
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0. 3 0gO h;ux> 1 0 0 ml M£ 2 0 RSHMSfcLfco U 

NMR7^7 <5(DMS0-d 6 )ppm : 1.35-1. 55(3H,i),1.59(ZH,q,J=llHz),1.77( 
2H,d,J=llHz), 1.80-1. 90(2H,m),2.98(2H,brs),4.75(2H,t,J=8.5Hz),7.17(3H,t,J 
=8Hz),7.30(6H,t,J-8Hz),7.41(6H,brs) > 7.84(lH,td,J=7.5,2Hz),7.87(lH,td,J=7 
.5,2Hz),8.16(lH,dd,J=7.5,2Hz),8.34(lH,dd,J=7.5,2Hz) 

4 - [2- (4-/f;v-2-7xz^-lH--f^V [4, 5-c] *J 
U > — 1 — r x ?•;!/] -i-K^uy>*;i/5t?>»tert-^;i/ 

4- [2- [ (3-T^y-2-^f-;b^y U >— 4 — f ^) 7XJ~\ xfM 
- 1 -tT^'J 5?>*;i/st?>K tert-T^UO . 6 5 g , ^>X7^ft H 0 . 2 
9gSt>*2, 3-y^OD-5, 6-yy7;-l, 4 — i>V>7>0. 08 
g(D9- V =7 t H o 7 ^ > 5 ml ?§r££^rST' 3 BIH«#LfcoKJ6iI£«JfclS*nK 

£f#fco f#e>*ifc»£> SSxf;i/-n-^r^> (1:1) SfcfflJg&iiUfc 

UT0. 5 5 g(Dm&mikZn tz 0 y-fvrD^Vx-T^tiS^fCs ife 

1 4 6 ~ 1 4 6 . 5 •CO&feggfcftfco 
7C*#*ffi C 29 H 34 N 4 0 2 

BEIrafi C, 74.01 ; H, 7.28; N, 11.91 

lit' C, 73.95 ; H, 7.54; N, 11.84 

!SJlS0!ll~3©£&tCt£o , T\ 3WJ4-7 2<Dlt&Va*mzo 
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Ph 3 CN 




mm 
m 


R' 


B 


m 




4 


H 


H 


1 


&fe&Ja(MeOH) 

mp,232-239°C(#fl?) 

7t^##HI C«H,.CIN. 
Slfflii C. 77.40; H, 5.75; N. 10.32 
USUI C, 77.35; H, 5.79; N, 10.19 




Ph 


H 


, 


3Mtfe*SS(AcOEt) 
mp,165-168°C(#fl¥) 
7c^^ifrfli C.I-UCIN, 

yb/T? /J 111 IU± , 35 vy,,,| 4 

Sti&fii C, 79.53; H. 5.70; N, 9.05 
H&fit C. 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


**fe!&lti(MeOH) 

mp.266-268°C(»») 

TzMftffi fit C 36 H, 2 CI 2 N 4 
gflfit C, 73.09; H, 5.45; N, 9.47 
HM C, 73.15; H, 5.54; N. 9.41 


7 


Ph 


H 


2 


$Stfe*SH(CH 2 CI 2 -EtOH) 

mp.246.5-249°C 

Ttmfttif fit C 42 H 37 CIN 4 
Sirafil C, 79.66; H. 5.89; N, 8.85 
H&fit C. 79.55; H, 6.12; N. 8.71 


8 


Ph 


H 


3 


lifei^BB(AcOEt) 
mp,227.5-23rc(#f&) 
Ttmftttm C„H, 9 CIN 4 -1/4H 2 0 
I SlUi C, 79.24; H. 6.1 1; N, 8.60 
HHfit C, 79.26; H, 6.09; N, 8.55 
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N CI 





R' 


B 


R A 


m 




9 


H 


H 


Bn 


2 


fcfe«ft(AcOEt) 

mp,1 24.5-1 25°C 

7cUt##r fit C 24 H 25 CIN 4 
gfrafit C, 71.19; H. 6.22; N, 13.84 
HUfi! C, 71.22; H, 5.97; N, 13.79 


10 


Ph 


H 


Boc 


0 


&tfe$SiH(AcOEt-MeOH) 
mp.250-255°C(#fl?) 

Ttmmmm c 26 h 27 cin 4 o 2 

Stftfit C, 67.45; H. 5.88; N, 12.10 
HiHI C. 67.42; H. 5.88; N, 12.02 


11 


H 


H 


Boc 


2 


»fe«S(AcOEt) 

mp,188-189°C 

5cfH##rfit C 22 H 27 CIN 4 0 2 
Sim fit C. 63.68; H. 6.56; N. 13.50 
HSJfil C. 63.45; H. 6.60; N, 13.40 


12 


Ph 


CI 


Boc 


2 


*lfe«J&(AcOEt) 

mp.192-193°C 

5c3R»*fft C 28 H 30 CI 2 N 4 O 2 
Strafit C. 64.00; H, 5.75; N. 10.66 
HSfcfit C. 64.04; H. 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


&fe8S(AcOEt) 

mp,1 82.5-1 83.5°C 

7C%$M?ftt C 29 H 33 CIN 4 0 2 
SUfil C, 68.97; H, 6.59; N, 11.09 
l^fil C, 68.91; H. 6.41; N, 11.06 
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m 


B 


R 3 


w 




14 


MeO 


BocN^^i 


CH 


iSfe&H(AcOEt) 
mD 1RR 5-189 5°C 
5cf*§##rfit C 29 H 33 CIN 4 0 3 
StrafI C, 66.85; H. 6.38; N, 
10.75 

H&fi! C, 66.70; H, 6.42; N, 
10.70 


15 


H 




N 


S&fe£SH.(MeOH) 

Ttmfttt fit C 27 H 30 CIN 5 O 2 

111 C. 65.91; H. 6.15; N, 
14.23 

HSHil C. 65.85; H, 6.21; N, 
14.21 


16 


H 




CH 


&fe*SiH(AcOEt-n-Heptane) 
mp.159-161°C 
7Cf*l»#ffit C JB H 3l CIN 4 0 2 

Mtmfe C, 68.49; H, 6.36; N, 
11.41 

lil C, 68.36; H, 6.27; N. 
11.37 


17 


H 


a 

Boc 


CH 


**fe*Si?B(AcOEt-iso-Pr 2 0) 
mp,1 54.5-1 56°C 
Ttmfttiim C 28 H 31 CIN 4 0 2 
III C, 68.49; H, 6.36; N, 
11.41 

1^1 C, 68.59; H, 6.15; N, 
11.38 
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&fe*£JI(AcOEt) 










mp,1 66.5-1 67.5°C 


18 


H 




CH 


Ttmfttixfe C 28 H 31 CIN 4 0 2 
m. It fit C, 68.49; H, 6.36; N, 
11.41 

C 68.50; H, 6.43; N, 

11.32 



_ i ,N 



011 


R 2 


R 3 




19 


CI 


BocN"^^ 


fcfe«*U*S(AcOEt) 

mp,1 86.5-1 87.5°C 

5cm^ v «f fit C 27 H 30 CIN 5 O 2 
Sliii C, 65.91; H, 6.15; N, 14.23 
H&fil C, 65.97; H, 6.31; N, 14.18 


20 


CI 


BocN Vs ^ v 


&fe£SJa(MeOH) 

mp,1 95.5-1 96.5°C 

jtmfttii fit C 27 H 29 CIN<0 3 
StrafI C. 65.78; H. 5.93; N, 11.36 
Hlgfil C, 65.73; H, 5.86; N, 11.38 


21 


CI 


BocHN./^ 


itfelSBl(AcOEt-iso-Pr 2 0) 

mp,1 91.5-1 92°C 

Ttmfttt fit C 28 H 32 CIN 5 0 2 
Ulifil C, 66.46; H, 6.37; N, 13.84 
HSIM C. 66.42; H, 6.33; N. 13.69 


22 


Me 




^-fe^BKAcOEt-iso-Pr.O) 

mp.1 64.5-1 65°C 

TCfftttUril C 29 H 35 N s 0 2 
atmfil C, 71.72; H, 7.26; N, 14.42 
SI^MI C. 71.40; H. 7.24; N, 14.28 
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ri 



N CI 



/Til 


R' 


R 3 


m 




23 


Ph 




2 


Hfe^M(AcOEt-iso-Pr 2 0) 

mp,185-188°C 

7clS§#1ff ML C 25 H 25 CIN 4 0 2 
SHuHI C, 66.88; H, 5.61; N, 12.48 
HiSlE C, 66.59; H, 5.63; N, 12.45 


24 


Ph 


HO r^ 


2 


Mfe^^(iso-PrOH) 

mp,164-170°C 

5cf*t##rfi& C 23 H 23 CIN 4 0 
lit C. 67.89; H, 5.70; N, 13.77 
USSfi! C, 67.62; H, 5.71; N, 13.63 


25 


Ph 




2 


;ifcft*ife*S.H(AcOEt) 
mp,182-183°C 

Ttm^m C 22 H 2I CIN 4 0-1/4H 2 0 
9tttt C, 66.49; H, 5.45; N. 14.10 

^5x111. O t DD. ZD, n, O.OU, IM, IH.UO 


26 


H 




3 


&*ffe*SH(AcOEt) 
mp,130.5-131.5°C 
TcfUtttfffil C. 7 H 19 CIN 4 0 

mmm c. 61.72; h. 5.79; n. 16.94 

H&fit C 61.72; H, 5.76; N, 16.90 


27 


Ph 




3 


3Mlfe*Sa(MeOH) 

mp,1 83.5-1 84.5°C 

TcfUtttfrfit C 23 H 23 CIN 4 0 
Slnfi C, 67.89; H, 5.70; N, 13.77 
USSfit C. 67.91; H, 5.66; N, 13.80 
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m 


R' 


R 3 


m 




28 


H 




2 


;^?ife^B B B (iso-Pr 2 0) 
mp,105-105.5°C 
5tmfttiTfe C )7 H (9 CIN 4 
Sarafit C. 64.86; H, 6.08; N, 17.80 
C. 64.83; H, 6.11; N, 17.72 


29 


Ph 




2 


mp,226-227°C 

Ttm'Atf m C M H 23 CIN 4 
SImfit C, 70.67; H, 5.93; N, 14.33 
USUI C, 70.44; H, 5.96; N. 14.29 


30 


H 




2 


NMR X^^h;U<5(CDCI 3 )ppm:1.80-1.9 
0(4H,m),2.58-2.76(4H,m),3.14-3.22(2H, 
m),4.78-4.91 (2H,m),7.68(1 H.t,J=6.5Hz). 
7.72(1 H,t.J=6.5Hz).8.1 3(1 H,s).8.22(2H.d 
,J=6.5Hz) 

7X^^hJl/ m/z:300.302(M\3:1) 


31 


Ph 




2 


&}ife*SII(MeOH) 

mp,191-192°C 

5c§Jt#tfrtt C„H 21 CIN 4 
gfra fit C, 70.11; H, 5.62; N, 14.87 
HiHi C, 70.00; H, 5.65; N, 14.86 
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mm. 
m 






32 


/ \ 


NMR T^HU 5 (DMSO-d 6 )ppm:0.9 
9(3H,brs),1 .32(3H,brs).1 .68(2H.brs),2. 

),7.60-7.67(3H,m),7.74-7.82(4H,m).8. 
1 3(1 H,dd, J=8,1 .5Hz),8.42(1 H,d,J=8Hz 
) 

IR X^thfr V (KBr)crrf ':1 690 
TXA^^Nl/ m/z:476,478(M\3:1) 
ttifcftg [aV° : "60.2° (c=0.1. 
DMSO) 


33 


BocN^^l 

O 
( 




&fe*£Ba(AcOEt) 

mp.215-218°C(#fl?) 

7C^##Tfil C 28 H 35 CIN 4 0 2 
IHi C, 67.93; H, 7.13; N. 11.32 
H&fil C. 67.70; H. 7.17; N. 11.23 


34 


Boch 






SSfeHSIICMeOH-iso-PrOH) 

mp.185-188°C 

TCffttfflf ft C 27 H 33 CIN 4 0 2 
SUM C 67.42; H, 6.91; N. 11.65 
USUI C. 67.31; H, 6.66; N. 11.57 


35 


Boct 


0 




»fitSft(AcOEt) 

mp,199-200°C 

Tcfftftffrfil C 26 H 29 CIN 4 0 2 S 
SaUt C. 62.83; H, 5.88; N, 1 1.27 
HHfit C, 62.74; H. 5.83; N, 11.16 
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BocN 




m 


R' 




36 


Me 


$*lfe&H(iso-PrOH) 

mp,202-203°C 

TCfUttflffil C 23 H 29 CIN 4 0 2 
lit C. 64.40; H, 6.81; N, 13.06 
HHfii C. 64.39; H. 7.04; N. 12.95 


37 


n-Bu 


Sife^aJKAcOEt-iso-PrjO) 

mp,1 59.5-1 60.5°C 

5tmfttt fit C 26 H 35 CIN 4 0 2 
aHfil C. 66.30; H, 7.49; N. 1 1.89 
USSfit C, 66.16; H, 7.53; N, 11.82 


38 


a 


SSfelSJiiGso-PrOH) 
mp,174-175°C 

Ttmftlfiifc C 28 H 37 CIN 4 0 2 -1/4H 2 0 
Memfe C, 67.05; H. 7.54; N, 11.17 
USUI! C 67.08; H, 7.47; N, 10.92 


39 


Bn 


Hfef£.Pa(AcOEt-iso-Pr 2 0) 

mp,165-166.5°C 

Ttn'Att fit C 29 H 13 CIN 4 0 2 
StSfil C, 68.97; H, 6.59; N, 1 1.09 
USSfit C, 68.93; H, 6.72; N, 10.99 


40 




*8fe*Si§.(AcOEt) 

mp,219-220.5°C(#fl?) 

Tt^tfM C 30 H 33 CIN 4 O 2 -1/4H 2 O 
Slifflfi C, 69.08; H, 6.47; N. 10.74 
H&fil C. 69.25; H, 6.41; N, 10.69 
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BocN 




mm 
m 


R' 




A 1 

41 


XJ 


»felS$H B a (MeOH) 
mp.137-142°C 

TCfUtttirfit C 29 H 33 CIN 4 0 2 -1/2H 2 0 
C, 67.76; H. 6.67; N, 10.90 
HHfil C. 67.82; H. 6.49; N, 10.92 


42 


(TY 0Me 

JO 


&feSSHi(MeOH) 

mp,1 53.5-1 57°C 

Ttmfttf fit C 29 H 33 CIN 4 0 3 
WmW. C, 66.85; H, 6.38; N. 10.75 
ISSJfil C. 66.84; H, 6.54; N, 10.78 


43 


XJ 


JKAcOEt) 
mp,160-161°C 

TcHtttflrfil C 28 H 30 C!FN 4 O 2 -1/8H 2 O 
lit C. 65.78; H, 5.96; N. 10.96 
H^fit C. 65.57; H. 5.67; N, 10.94 


44 




&fe«*3rt4* H 1.(AcOEt--n-Heptane) 

mp,180-182°C 

Ttm'Att fit C 28 H 30 CIFN 4 O 2 
SUfil C, 66.07; H, 5.94; N. 1 1.01 
HSIfit C 66.10; H, 5.71; N, 11.06 


45 




4Sfe*£Hi(AcOEt-iso-Pr 2 0) 
mp,126-129.5°C 
7C*##T fit C 28 H 30 CIFN 4 O 2 
SUfit C. 66.07; H. 5.94; N, 11.01 
I Unfit C. 66.06; H, 5.76; N, 11.01 
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BocN 




mm 
m 


R" 


*stt(fs«ft»&> 


46 


p 

'A 

F 


&lfe$aHB(iso-PrOH) 

mp,199.5-200°C 

7cHt##rfit C 28 H 27 CIF 4 N 4 0 2 
gimfil C, 59.74; H. 4.83; N, 9.95 
Htfcfil C, 59.61; H. 4.89; N, 9.90 


47 


F 

F JL F 
F 


*gfe^ B B a0so-PrOH) 

mD 216 5-217 5°C 

TtHttfflrfit C 2B H 26 CIF 5 N 4 0 2 
gfnfit C, 57.89; H, 4.51; N, 9.64 
HSfcfil C. 57.88; H. 4.56; N, 9.62 


48 




SSfeSSaKAcOEt) 

mp.199.5-200.5°C 

Sl^il C 27 H 30 CIN 5 O 2 
Stili C, 65.91; H, 6.15; N, 14.23 
USUI C. 65.77; H, 5.99; N, 14.25 


49 




(AcOEt-n-Heptane) 

mp,182-183°C 

Ttmfttii fit C 27 H 30 CIN 5 O 2 
lit C, 65.91; H, 6.15; N, 14.23 
HSfcfil C, 65.95; H. 6.26; N. 14.24 


50 


.0 


&fe7';%Atfcll(AcOEt) 

mp,213-214°C 

5tmft%\ fit C 27 H 30 CIN 5 O 2 
Slnfil C, 65.91; H, 6.15; N, 14.23 
H&fil C, 65.87; H, 6.20; N. 14,23 
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1 1 



N CI 



m 


R' 




51 


xr 


&fe£SJI.(MeOH) 

mp,179-186°C 

Ttmfttit fit C 29 H 33 CIN 4 0 2 S 
111 C. 64.85; H. 6.19; N, 10.43 
H&li C. 64.82; H, 6.45; N, 10.37 


52 


xr 


4Sfe^ B s B (iso-PrOH) 
mp.203-203.5°C 
7Ci*t##r til C 29 H 30 CIF 3 N 4 O 2 
g§H£ C. 62.31; H. 5.41; N, 10.02 
C, 62.24; H, 5.42; N, 9.99 


53 


xr 


&fe$S B s a(AcOEt) 
mp.224-225°C 

Ttmnffim c 34 h 35 cin 4 o 2 

Strait C, 72.01; H, 6.22; N, 9.88 
HSfcii C, 72.02; H, 6.21; N, 9.92 


54 


xr 


&fe*Sil(iso-PrOH) 

mp,197-198°C 

Ttmfttirfe C 34 H 3S CIN 4 0 3 
Sim fit C, 70.03; H, 6.05; N, 9.61 
H&fit C, 69.83; H. 6.08; N, 9.58 


55 


p 


**fe$£H(MeOH) 

mp,1 96.5-1 97°C 

jtrntotirte C 26 H 29 CIN 4 0 3 
Stilt C, 64.93; H, 6.08; N, 11.65 
USSfil C, 64.83; H, 6.27; N, 11.69 
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mm 
m 


R' 


R 2 




56 


P 


Me 


$Sfe$£H(iso-PrOH) 

mp.l 85.5-1 86°C 

Timfttii It C 27 H 32 N 4 0 3 
JltwfilC, 70.41; H. 7.00; N, 12.16 
H&fii C. 70.32; H. 7.19; N, 12.13 


57 




CI 


&fe$S&(MeOH) 

mp,1 51.5-1 53°C 

5cHI##H£ C 26 H 29 CIN 4 0 2 S 
gfrafil C, 62.83; H, 5.88; N, 11.27 
UStll C, 62.77; H. 6.01; N. 11.24 


58 


p 


Me 


&ftfe*£H(iso-PrOH) 

mp.l 81.5-1 82.5°C 

71:^^-^ fit C 27 H 32 N 4 0 2 S 
SaUt C, 68.04; H, 6.77; N, 11.75 
Ht&fiS C, 67.86; H, 6.99; N. 11.63 


59 


o 


CI 


&Sfe£SH(AcOEt) 

mp.197-198°C 

JCfUtttfHBl C 25 H 28 CIN 5 0 2 S 
Strati C. 60.29; H. 5.67; N. 14.06 
USSfil C, 59.98; H. 5.54; N, 13.84 


60 




Me 


*Sfe^S(AcOEt-iso-Pr 2 0) 

mp,191-193°C 

5zmMfT fit C 26 H 3 ,N 5 0 2 S 
Slifil C, 65.38; H, 6.54; N, 14.66 
SlSifil C, 65.34; H, 6.53; N. 14.43 
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N Me 



mm 


R' 




61 


Ay 


NMR 7/<^HU (5 (CDCI 3 )ppm:1.06-1.09(2H,m),1 

.30-1 .40(1 H.m).1 40-1 .45 ( 2H,m) ,1 .44(9H.s).1 .82 

-1.90(2H,m).2.55-2.62(2H,m).3.05(3H,s),4.00-4.1 

0(2H,m),4.62(2H,tJ=7.5Hz),7.27-7.30(2H.m).7.61 

(1 H,t, J=7Hz),7.67-7.71 (3H,m),8.1 4(1 H,d, J=7.5Hz 

),8.24(1H,d,J=7.5Hz) 

IR 7^h/U V (KBr)crtf ':1 692 

TXX^WU m/z:488(M*) 


62 


F 

1 

F 


*8fe&JI(AcOEt) 

mp,195-196°C 

TtMfttit Ifi C 29 H 29 F 5 N 4 0 2 
Slifil C 62.14; H, 5.21; N, 9.99 
Hlfcfit C. 62.07; H, 5.25; N, 9.94 


63 




»1*fe*SS(AcOEt) 

mp, 199.0— ZUU.O t» 

Ttmfttiffe C 28 H 33 N 5 0 2 
Stmfil C 71.31; H, 7.05; N. 14.85 
USUI C, 71.37; H, 7.14; N, 14.83 


64 




Hfe«S H B B (MeOH-iso-Pr 2 0) 

mp,1 77.5-1 79°C 

7C$l##rfii C 30 H 33 F 3 N 4 O 2 
Slarafit C, 66.90; H, 6.18; N, 10.40 
H&fit C, 66.89: H, 6.08; N, 10.37 


65 


"p 


;ifc^fe*£ll(AcOEt) 

mp.193-194°C 

7C^##rfi C 27 H 33 N 5 0 2 
Slmfii C, 70.56; H, 7.24; N, 15.24 
USSM C. 70.61; H, 7.16; N, 15.21 
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N R 





R' 


R 2 




66 


HN^S 


CI 


2Sfe&H.(EtOH) 

mp,240-24rc(#8?) 

5£*#*fft C 25 H 29 CIN B 0 2 
SUfil C, 62.43; H, 6.08; N. 17.47 
HSIM C. 62.49; H. 6.02; N, 17.51 


67 




Me 


Hfe&IKEtOH) 

mp,228.5-230°C(#fi?) 

7C^^ v ffiii C 26 H 32 N 6 0 2 
Strati C. 67.80; H. 7.00; N, 18.25 
Uglffi C. 67.72; H. 6.93; N, 18.24 


68 


P 


Me 


NMRX^HU<5(CDCI 3 )ppm:1.10-1.20(2H,m).1 
.46(9H,s),1.40-1.60(3H.m),1.90-1.98(2H,m) f 2.60- 
2.70(2H,m).3.04(3H,s).3.86(3H,s),4.05-4.15(2H,m 
).4.74(2H,t.J=8Hz),6.30(1 H.t.J=2.5Hz),6.52(1 H.d, 
J=2.5Hz),6.88(1 H.s).7.60(1 H.t, J=8Hz),7.67(1 H.t. J 
=8Hz).8.1 6(1 H.d,J=8Hz).8.23(1 H,d,J=8Hz) 
IR X^hJV V (KBr)cm-':1 688 
TXX^HU m/z:473(M*) 
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mm 
m 


R' 


R* 




69 


/ Me 


CI 


NMR X^<?HU<S (CDCI 3 )ppm:1.05-1.15(2H.rn),1 
.40-1.50(3H,m),1.45(9H.s),1.83-1.90(2H,m).2.32( 
3H,s),2.60-2.70(2H,m).4.00-4.10(2H,m).4.60-4.6 
5(2H,m).7.06(1 H,d.J=5.5Hz).7.51 (1 H.d. J=5.5Hz),7 
.68-7.75(2H.m),8.1 6(1 H.d. J=7.5Hz).8.24(1 H.d,J= 
7.5Hz) 


70 


Me 


CI 


3MtfeeS(EtOH) 
mp.192-193°C 

5bm#tfm C 27 H 31 CIN 4 0 2 S-5/4H 2 0 
Strati C, 60.77; H. 6.33; N. 10.50 
H^filC. 60.82; H. 6.08; N. 10.17 


71 




Me 


NMR 6 (CDCI 3 )ppm:1.02-1.08(2H.fn),1 
.44(9H.s). 1 .44- 1 .50(3H.m).1 .80-1 .90(2H,m).2.3 1 ( 
3H.s).2.60-2.70(2H.m).3.05(3H.s).4.00-4.05(2H.m 
).4.59(2H,t,J=7.5Hz).7.06(1H.d.J=5.5Hz).7.49(1H. 
d, J=5.5Hz).7.60-7.65(2H.m).8.1 4(1 H.d.J=8Hz).8.2 
3(1H,d,J=8Hz) 

IR Ts^lVfo V (KBr)cm-':1688 
VXX^hJU m/z:490(M*) 


72 


Me 


Me 


;lfcftfe*£JI(AcOEt) 
mp,141-142°C 

Timttttm C 2B H 34 N 4 0 2 S-1/4H 2 0 
StifilC, 67.92; H, 7.02; N. 11.31 
H^iilC. 67.86; H. 6.84; N, 11.25 



4 - [2 - (4-^DD-2-tb*P*v-lH-^*V [4, 5-c] * 
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4- [2- (3-7^-2-^PD-4-^yj;i/7^y) if;!'] -i- 

e^U *;>#;i/*>® tert-7?- ;i/0. 6 0 gMh'J*xy>0. 4 4 g©l , 
2-y^DDi^>l 0 nliiC h Ux^;U7 , ^>0. 4 1 ml £?8"FU 

*SSU V 7 D t jl/x-rM*^ Lt 0 . 5 7 goife^i^ 

tzo 1, 2-S?^ODi^>*6SiIUT, MUft2 2 2-2 2 3°CO*RfilSft 

7C*»«ftt C 22 H 27 C1N 4 0 3 
SSSirti C, 61.32 ; H, 6.32 ; N, 13.00 
Hifcfi C, 61.15 ; H, 6.34 ; N, 13.00 

mmm7 4 

4- [2- [4-^oo-2- (4-^>^l/7-fi;i/7i-;i/) - 1 H- 

-f ^ #V [ 4 , 5-c] i--f;v] xfM - i-K^yy>*^# 

y^tert-^f- ;i/ 

4- [2- [4-7DD-2 - (4-/f;Vft7i^) -1H-^^^/ 

[4 , 5 - c] *j y- 1 --f x^;u] - 1 -tr^u y>*;i/*>Rtert- 

^;i/0. 6 3g©l, 4-v:**-9->l 8 ml ii3^^^h'J->A 
0.3 8 g©7k6 ml ?m&£$5TLT, 5 (TCC 1 3B#P B W#bfco 

Ln M£ i , 2 -v^Dooi^>-/^y-;b (10:1) zmtimztLtz 

i/iJAW7A^DYhy77^-tilltO. 4 7 g©**€i0ffc£t#fco 
1 V?UJi; -)Vt7k(DMmfrt>ft1&^LZ. M&l 8 3~1 8 6 °C©$*fe3gJI 

7C*^«ffiS C B H M C1N 4 0 J S • r/4H,0 
SiKit C, 62.46 ; H, 6.06 ; N, 10.05 
n%ki& C, 62.33 ; H, 5.90 ; N, 9.91 
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%mmi 5 

4- [2- [4 -£no- 2 - (4-^^>x;i/*-;u7x-;i/) - lH-f 
^ [4 , 5 - c] I) >- l --r;i/] x^;H - l-hr^y 5?>*;i/?J«> 

4 - [2 - [4-^DD-2 - (4 -^;i/f-*7xx;i,) - 1 H - -f 5. ^V* 
[ 4 , 5 - c ] * yj > - 1 - w x^;u] - 1 - 'J ^ tert- 
T^l/O. 40gOl, 2-S^^onx^>2 0 nliSTfttx m-^DoaSMK 

0.40 gs^*-ro/)p^, ^st- 1 mmmwLtzo mm&vot 1 o%tkm 

rn^i/x— ^^h^xf-^x— ^^©rl^S-e^LT 0 . 4 2 g©Mi5 
mtzo ^y-M^Sfe B B lt, 1 4 9- 1 5 6°C©lffife*£g£#fco 
7C*^«ftt C 29 H 33 C1N 4 0 4 S • 1/4H 2 0 
aUtt C, 60.72 ; H, 5.89; N, 9.77 
C, 60.72 ; H, 5.81; N, 9.67 

MM 7 6 

4 -t KDdr$/-2-7xx;u- 1 - [2- xf-;v] - 1 

H-4 [4, 5-c] *y U > 

4 p p _ 2 -7ia- 1- [2- x ?■;!/] -1H- 

-f ^ y V [ 4 , 5-c]*y'J>87lBgi:6 2 . 5 ml © 1 , 4 - V 

**Vy 8 ml 3 R$igjBttLfc.&Jfc£&tt& 1 0 %7jcBMb:J- h U £ A*» 

it-pHlOtilU J^^*'J^A<£JUX.T, 1, 2-^^oox^>T-WtP. 

5 2 2 igCDttW&flgS&ttft:. ^^y-;i/3b»e>SSSUTs Sb£2 4 2. 5-2 
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Ttmmm c 23 h 24 n<o • i/4h 2 o 
mmm c, 73.28 •, h, 6.55; n, 14.86 

lil C, 73.32 ; H, 6.45; N , 14.77 






B 


R 3 


m 




77 


CI 




2 


SSftHSIKMeOH) 

mp,269-280°C(#fl¥) 

Ttmfttil m C 24 H 25 CIN 4 0 
SUfil C. 68.48; H, 5.99; N. 13.31 
HSfcfil C. 68.32; H, 6.07; N, 13.29 


78 


H 


-a 


1 


NMR X^HU 8 (DMSO-d 6 )ppm:1.56(2H.q,J 
=1 1 .5Hz), 1 .74(2H.d, J=1 1 .5Hz),2. 1 0-2.25( 1 H.m) 
.2.79(2H,q.J=1 1.5Hz).3.24(2H.d,J=1 1.5Hz).4.54 
(2H.d.J=7.5Hz).7.29(1 H.t. J=8Hz).7.49(1 H.d. J= 
8Hz),7.50(1 H.t. J=8Hz),8.00(1 H.d. J=8Hz),8.38( 
1 H,s).8.84(1 H.brs).8.95(1 H.brs).1 1 .62(1 H.s) 
IRX"<^HU v(KBr) cm ':3544,3228,1692 
TXT^HU m/z:282(NT) 


79 


H 




1 


NMR 7,^-0 d (DMSO-d 6 )ppm:1 .65-1 .85(4 
H.m),2.00-2.1 5(1 H.m).2.84(2H,q.J=1 2Hz),3.30( 
2H,d,J=1 2Hz).4.1 8(2H.d.J=5Hz),4.51 (2H,d,J=7. 
5Hz).7.27(1H,t.J=6.5Hz).7.40-7.60(7H,m).7.97( 
1 H,d.J=8Hz),8.31 (1 H,s),1 0.63(1 H.brs).1 1 .58(1 H 
,s) 

IRT^HU V (KBr) cm':3416,1672 
7^X^Hb m/z:372(NT) 
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4- [2- (4-7x;*S/-lH--f [4, 5-c] */V>-l- 

4 - [2 - (4-7DD-lH-^=7*^[4, 5-c]^yU>-l-'f^) 
x^;i/] - 1 -tr^U^>*;i/**>^tert-y^;i/4 . 4 6 g, 7x/-;H 0. 
lgatfakiMbfcyfrAl. 8 0g©?g£«s 1 2 0°CT-7l$Raffi#Ufco s 
1 0%7K^b^" h U «7A**iftftSn*.TpH 1 OlcMU ft&xf- 

feg|ft£t#fco n-^^it>©»^Sfe B B lts Hu&l 3 0. 5 

-13 2. 5°C©«a&*£ll£f§fco 
7GfSS#*Tl C 28 H 32 N 4 0 3 

111 C, 71.16 ; H, 6.83; N, 11.86 

iHi C, 71.10 ; H, 7.10; N, 11.69 

WI8 0OSffii:tot, mmms l~8 7©^Mflfco 






R' 


R 3 


R B 




81 


H 




H 


*Sfe*SH.(MeOH) 
mp.1 52.5-1 53.5°C 
TcHtfttif fit C 30 H 30 N 4 O 
Slifil C. 77.89; H, 6.54; N, 
12.11 

C, 78.00; H. 6.29; N, 

12.05 
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82 


H 


kX 


H 


&fe$£JI(AcOEt-iso-Pr 2 0) 
mp,187-189.5°C 
TtM-fttiTit C 25 H 26 N 4 0 2 
Hi C. 72.44; H, 6.32; N. 
13.52 

ISlC, 72.35; H. 6.26; N. 
13.42 


83 


H 


kX 


F 


&fe^JI(CH 2 CI 2 -iso-Pr 2 0) 
mp,206.5-208°C 

Jtm^m C 25 H 25 FN 4 0 2 -1/8H 2 0 
til C, 69.07; H, 5.85; N, 
12.89 

C. 69.11; H. 5.74; N, 

12.85 


84 


Ph 


kX 


H 


&tfe££II(MeOH-iso-Pr 2 0) 
mp,205-207.5°C 

Ttmftttfc C 3l H 30 N 4 O 2 -1/2H 2 O 
§11 C, 74.53; H, 6.25; N, 
11.21 

mmm c, 74.52; h. 6.37-. n, 
11.10 




mm 
m 


R' 


R 3 


R B 




85 


H 


kX 


F 


^fe^oM(AcOEt-n-Hexane) 

mp.1 33.5-1 35.5°C 

Tuilttflrfit C 28 H 31 FN 4 0 3 
Mfil C, 68.55; H, 6.37; N. 11.42 
gggftfil C 68.37; H, 6.47; N, 11.25 


86 


Ph 


kX 


H 


&fe*SM.(iso-PrOH) 

mp.207-208°C 

Ttmfttiife C 34 H 3B N 4 0 3 
Slraii C. 74.43; H, 6.61; N, 10.21 
HSIfii C, 74.38; H, 6.68; N, 10.14 
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NMR JS/^HUtf (DMSO-d 6 )ppm: 1.64-1. 










72(4H.m),2.55-2.58(4H,m),2.98(2H.t,J=7H 


87 


H 


H 


z),4.80(2H,t.J=7Hz),7.25-7.31(3H.m).7.45 








-7.49(2H,m),7.53-7.60(2H.m).7.72(1H,d,J 
=7Hz),8.29(1 H.d. J=7Hz).8.37(1 H.s) 
•?XX<<5h)l> m/z:358(M*) 



%mm 8 8 

4- [2- U-TSy'-lH-'f [4, 5-c] U>-1— TflO 

- 1 -f^U^>*;i/^>Bttert-^;i/ 
4- [2- (4-7x>'*S/-lH-'f^V [4, 5-c] *yU>-l- 
xfjl/] - 1 -K^ys;>*^>K tert-7^;i/4. 4 0gi:9»7> 
^-^A34. 5gOS^ 1 4 0°Ctr3B#F H W#bfeo 5Jfcfi£*Bfc*fc 
JUX-n 1 0%7jc^b^hU I >A7k^f«T-pH9(3ML^ »f U>t*itBl/ 

fl^f-u>-^#y-;i/ (10 0 : 1~2 0 : l) &&tb&ftl: Lfcr;i/ 5. 
7A^DVhy77^-t'lSU iJ-fVT'D^x-f^WbTl. 8 8 

g©«ie*sa*»fco a&i 9 3~i 9 3. 5-c© 

7G&##rfii C 22 H 29 N 5 0 2 
SUffi C, 66.81 ; H,7.39; N, 17.71 
•mM C, 66.93 ; H, 7.48; N, 17.66 

Wtm 8 8 O^i^ot, 8 9 ~ 9 2 (Dit-^^ntzo 
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N NH 2 



w 


R 


ihw fct a sjdf i 


89 




*fe*S*(EtOH) 

mp,191.5-192°C 

7C*^«Tfil C 24 H 27 N 5 
SUfit C, 74.77; H, 7.06; N, 18.17 
USSli C, 74.87; H, 7.18; N, 18.06 


90 




»fefcft(MeOH) 

mp,231.5-232.5°C 

5cf?t##rfii C 19 H 2 ,N 5 0 
Slfflii C 67.63; H, 6.87; N, 20.76 
HUffi C, 67.46; H, 6.79; N, 20.63 


91 




^■fefoBa(EtOH) 

mp,166-167°C 

7C^##rfil C 20 H 25 N 5 O 2 
Sarafil C. 65.37; H. 6.86; N, 19.06 
Sl^fil C 65.52; H. 6.76; N, 18.83 


92 




(DMF-iso-Pr 2 0) 

mp.195-197°C(#fl?) 

Tzmffifrm C 16 H l9 N 5 -C 4 H 4 0 4 -5/4H 2 0 
Hfifit C, 57.20; H, 6.12; N, 16.68 
HSHii C. 57.20; H, 6.23; N, 16.53 



9 3 

4- [2 - (4-^^;i/7?;-2-7i-il/- lH-'f [4, 5- 

c] >- 1 -4M xf;v] - 1 -t^uy>*;u^>Rtert-^f-;i/ 

4- [2- (4-?dd-2-7i-/V- lH-f^V [4, 5-c] *J 
U >- 1 --f - 1 -b'^'J i/>l))\/tf>m tert-7f-;i/0 . 69g 

5 0%^^f;b7;>M7 ml ©j]g£r«> *MB8 0*CT- 2®Fb1 



71 



WO 00/09506 



PCT/JP99/04381 



;Ux-7^-C)i»#UT 0. 5 2 gCDM&^aZm tz 0 4 V7D/V 
MIT, BMU70. 5-171. 5 "coj«6eas»fc- 
7G*#*Hfi C 3 oH 37 N 5 0 2 
111 C, 72.12 ; H, 7.46 ; N, 14.02 
C, 71.95 ; H, 7.72; N, 13.83 

■mm 9 4 

4- [2- [4- (4-/f-;i/t:^^^>- 1 -2-7i-;v-lH 
— f [4, 5-c] */D>- l-^;i/] - l-tWJS?>*;i> 

**>igtert-7"^l/ 

4- [2- (4-^DU-2-7i-J1/-1H-^^'V [4, 5-c] 

ij >- 1 x^;i/] - 1 — tr^ u i/*>£;i/*>S& tert-7*^;i/0 . 8 0 g 

St>*N-/^;bf^^^> 1 ml ©S^^s 8 0°C-C6D§PB^^tfcoJ5/i&S^ 
zKU mm.*&^3-fr-n-^7'*> (1 : 3~1 : 1) SJ&tti 

>©MT-?5fe#bT 0.74 g©ffifei£H£l#fco i£ltx^;i/fr£> 
fffSULT, 1161 4 0 - 1 4 lTO&fetWJl 

^fS^Wffi C 33 H 42 N 6 0 2 

mmm c, 71.45 ;. h, 7.63 ; n, 15.15 

'«fi C, 71.23 ; H, 7.65; N, 14.99 

4 0^f:toT, HM9 5- 1 0 2 tfMt,£t)£f#fco 
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N R 





R 2 




95 


NHMe 


*fefSS(iso-PrOH) [ 
mp,161-162°C 

Ttm^m C 29 H 35 N 5 0 2 -1/2H 2 0 
Slifil C, 70.42; H, 7.34; N, 14.16 
C. 70.31; H. 7.23; N, 13.95 


96 


A 

H 


SStfe^BaOso-PrjO) 
mp,162-162.5°C 

7Cfft#*rfit C 31 H 37 N S 0 2 -1/2H 2 0 
Stifil C. 71.51; H, 7.36; N, 13.45 
Hlfcfi C, 71.73; H, 7.35; N, 13.09 


97 




Hfe£t#rfB(MeOH) 

mp,171-172°C 

Tcfftfl-tffil C 33 H 41 N 5 0 2 
aiifii G. 73.44; H, 7.66; N. 12.98 
H!8fi C, 73.44; H, 7.88; N, 12.93 


98 




&fe*S B s B (iso-PrOH) 

mp,189-190°C 

5c§ft##rfi£ C 32 H 39 N 5 0 3 
Sfmfit C 70.95; H. 7.26; N. 12.93 
HUfi! C. 71.22; H. 7.47; N, 12.94 


99 


NHBn 


NMR X^HU 6 (CDCI 3 )ppm:0.99-1.06(2H,m).1.25-1. 
40(3H,m) ) 1.43(9H,s),1.80-1.90(2H.m),2.50-2.60(2H,m),3. 
95-4.05(2H,m).4.59(2H,t,J=7.5Hz),4.96(2H,d.J=5.5H2).6. 
11(1H,t,J=5.5Hz),7.24-7.28(1H.m).7.30-7.35(3H,m),7.48 
(2H.d,J=7.5Hz),7.50-7.55(4H,m),7.60-7.65(2H.m).7.94-7 
.96(2H.m) 

IRX^<7HUi/(KBr) cm-':3436,1690 
TXX^HU m/z:561(M + ) 
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BocN 




mm 
m 


R 2 


$3 14 


100 




NMR X^<7h;U <5(CDCI 3 )ppm:1.00-1.08(2H,m),1 
.30-1 .35(1 H,m),1 .38-1 .42(2H,m),1 .43(9H,s).1 .83- 
1.90(2H,m),2.57(2H,brs).3.98(2H,brs).4.61(2H.U 
=7.5Hz),4.99(2H,d,J=6Hz),7.33-7.35(1H.m),7.39( 
2H.d, J=6Hz),7.5 1 -7.59(4H.m),7.64-7.67(2H,m).7. 
88-7.89(1 H,m).7.96-7.97(1 H,m).8.53(2H,d.J=6Hz 
1 

IR7.-^^h;Uv(KBr) cm _, :3428 t 1 692 
TXX^M, m/z:562(M*) 


101 




NMR X^HU 6 (CDCI 3 )ppm:0.98-1.06(2H,m),1 
.25-1 .40(3H,m). 1 .43(9H,s), 1 .80-1 .85(2H,m).2.50- 
2.60(2H.m).3.79(3H.s),3.90-4.00(2H,m),4.59(2H.t. 
J=7.5Hz),4.87(2H.d,J=5.5Hz).6.05(1H.brs),6.86(2 
H.d.J=8.5Hz).7.3 1 (1 H.t.J=7.5Hz).7.40(2H,d, J=8.5 
Hz).7.51-7.60(4H,m).7.60-7.65(2H.m).7.94(2H.d. 
J=8.5Hz) 

IR X^<7h;Uv(KBr) cnT':3432,1692 
VXX^HU m/z:591(M*) 


102 


JO 

H 


NMR XK^M, 6 (DMSO-d 6 )ppm:0.87(2H.q,J=5 
Hz),1.20-1.35(3H.m),1.36(9H,s),1.75(2H,q.J=7.5H 
z),2.54(2H,t J=1 2.5Hz).3.77(2H,d, J=1 2.5Hz).4.64( 
2H,t,J=7.5Hz),6.99(1H,t,J=8Hz).7.34(2H,t,J=8Hz) 
,7.44(1 H.t. J=7.5Hz).7.56(1 H.t, J=7.5Hz),7.60-7.67 
(3H,m).7.76-7.82(2H,m),7.87(1 H.d, J=7.5Hz),8.1 6( 
1 H.d, J=7.5Hz).8.24(2H,d.J=8Hz),9.03(1 H.s) 
IRX^MU I/(KBr) cm-':2932,1692 
77.X^^HU m/z:547(M*) 



1103 
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4-7;;-2-7i^b- 1- [2- (4 -t^U xf-;H -1H- 
^^[4, 5 - c] U > • h U 7)l*uBm.i& 

4 - [2 - [4 - (4 h **s'<>i?fr'7i; ) - 2 -7x-;i/- 1 H--f 
[4, 5-c] x^;b] - 1 - t^'j ^>*;i/*> 

iStert-rf-;i/0. 3 0 gM h U 7;^Dff89 il ©I^ftSx MB 6 5°Ct 

^WU^-f V7DUl/X-r;i/»LT0.3 1 g©S&£fetggS&fco 
x*/-;i/£-f vrn/V-;i/©S*a»e>ff*SfiiL"Cx ik&2 2 3-2 2 4°C© 

7G*#*rffi C 23 H 25 N 5 -2CF 3 C0 2 H-H 2 0 

mmm c, 52.51 ; h, 4.73; n, 11.34 

H^fffi C, 52.61 ; H, 4.45 ; N, 11.61 

mm 1 o 4 

1- [2- (4-^DD-2-7xx;t,- lH-^f [4, 5-c] ^7 

u>-i-f;i/) xfM - 4-tr^'j^y> 

1- [2- (4-7DD-2-7i-;V-lH--f^V [4, 5-c] 3V 
'J >- 1 -'Ol') x^;b] - 4, 4-if l/V^'^^yt^U^VO. 3 9 gR 
XF&m&4 ml Ofi^ftat 3 OftmmtXLtzo KJfcS^to* 
1 0%7KM^-h U->AtR)§M(CTpH 1 ltflSlU M-ftiBlfco 
Hi WiS*fi&«l&«**?- h U ^ A7k}gr£T»«7K U igJK&g* LT 0 . 4 
2gfflieiM^fc. f»^tifc*f*:ftBKxf-;i/-n-^r^> ( 1 : 1 ) 
a*tttl/fc7;KtA7A^07hy77-{--C»»U 0. 3 2g©iHfeli!i 
H£f#7co -f'v/u/V-^&Sftllt, Ml 6 3- 1 6 5°C©ftt£#MK 

Ttmftttm c 23 h 2I cin 4 o 
mmm c, 68.23 ; h, 5.23 ; n, 13.84 
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Hffcffi C, 68.26 ; H, 5.31; N, 13.78 

mmm 1 o 5 

1- [2- (4-^od-2-7i-;1/-1H-^^; [4, 5 - c] *J 

1- [2- (4-^DD-2-7ir;i/-lH-^^; [4, 5-c] *J 
U>- xf;i/] -4-t^U>V>0. 2 Og, £Rh Kd+W 

*>0. 0 4 g, M^" b V >?A0. 0 9 g&t>*^^/-^4 ml (DM^^U 
TlStPWlto U b »J >>i»**tt*ftl*.T 

g^^if-;i/T-ffltHLfco^mrt^ta^J^^7j<^^ b U 7 AtRMT-^MtRLs 

2 0 1~2 0 7°c (Dm&m^zmtzo 
nmmm c 23 h 22 cin 5 o • 1/2 h 2 o 

mWM C, 64.41 ; H, 5.40; N, 16.33 
»fi C, 64.75 ; H, 5.32; N, 16.09 



nmm 1 o 6 

4- [2- (2-7i-ib-lH-4^V [4, 5-c] *7>J>-1-^ 

xfji/] - 1 - t'^U i/*>*;i/#>^tert-^f-;i/ 
4- [2- (4 no- 2 -7 x-;v- 1 H--f 5. ^ [4, 5-c] ^7 

ij>-i--f;i/) x^;u] - l -£^'js;>£;i/tf>|g tert-7*^;K). 8 0g 

£l>*5 %/^i^Aj^O . 3 0 g©^7-;i/8 0 ml fflia^^x M^ET* 1 
-n-^7*^> (1:1-4:1) ^WitLfc^'JAW^A^nv 

yMV7-Df;Vx-r;^?,SS a B H lT, lftj& 1 3 8 - 1 3 9°C©JiSfi 
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5c*##ffil C 28 H 32 N 4 0 2 

mmm c, 73.66 ; h, 7.06; n, 12.27 

Hi C, 73.46 ; H, 7.21; N, 12.17 

%mm i o 6©£&{3&ot. mmm 107-109 coit^^mtzo 



R 3 -(CH 2)m . N _^ 

^ 1 ,N 





R 3 


m 




107 


-a 


1 


&tfe&.r H [&S£i£](MeOH) 

mp,258-261°C(#fi¥) 

7Cf5t##rii C )6 H I8 N 4 -2HCI-H 2 0 
Slifi C, 53.79; H, 6.21; N, 15.68 
USSfil C, 53.49; H. 6.14; N, 15.67 


108 


-a 


2 


*Sfe$S^[^^^](MeOH-CICH 2 CH 2 C0 

mp,220-233°C(#fl|) 

Ttm^mm C l7 H 20 N 4 -2HCI-1/2H 2 O 
Slilfll C. 56.36; H, 6.40; N, 15.46 
Hilfi! C. 56.36; H, 6.18; N. 15.35 


109 




2 


fcfettfiMlMSHMeOH-iso-P^O) 

mp,225-238°C(#fl?) 

Ttmfttirm C 2I H 28 N 4 -2HCI-1/8H 2 0 
ill C. 61.27; H. 7.41; N. 13.61 
H§H£ C, 61.03; H, 7.44; N, 13.50 



mm iio 

2-7izjb- 1 - [2- (4 - £^U xf-;i/] -1H- 
<Y ^ *V [4 , 5 - c • M^St>*7 v;Ht^ 

4_/7 DD _2-7x-;u- 1- [2- (N-F'J7x-;Mf;i/-4-t^ 
ijyjb) x*-;!,] -lH-^^yv* [4, 5-c] 'J>3. 64g, ^7 
-;i/3 0 ml RXf h>J7^toff810 ml Ofi^^IjSf 1 B^AHt tfeo S 
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miz&QimMtL, **y-;wp&ii*gSLT* 57-26 5°c 

ISHLTx iiS1 8 5. 5-186. 5°C (ftM) ©iRfefeSSftfc* 

7C$##rfi£ C Z3 H 23 ClN r HC1 • H 2 0 
SUfil C, 62.02 ; H, 5.88; N, 12.58 
C, 62.08 ; H, 5.77; N, 12.60 

7C*#*f«l C 23 H 23 C1N 4 - C 4 H 4 0 4 - H 2 0 
C, 61.77 ; H, 5.57; N, 10.67 
m$M C, 62.04 ; H, 5.40; N, 10.70 

mmm 1 1 1 

4-7i; l -C2-(4-b'^u lH-'f ^'v[4, 

5-c] dp-y U> • h 
4- [2- (4 -7x; df->>- 1 H-W [4, 5-c] U>- 1- 

- 1 - Kai;j?>j!j^>8 tert-yf-;i/ 0 . 3 0g©Wf 
l/> 1 0 ml jg»£gS"K b U 7;i/^-Pi^K 1 ml £flD;LT 1 . 5B$P B M#L7co 
Effcift * fttt L T f# £ tifc M&Pfr £ s << V 7" o ) \J -)l t V << V 7u 
-^^T'Ji^^ttx 0. 3 6g©HR&)|gll£ftfco i&ft^U>£x*V- 

;i/©i?^*^ife s B tt, m&2 11-21 6°c<Dm&^B*mzo 

7t$&mm C 23 H 24 N 4 0 • CF 3 C0 2 H • 1/8H 2 0 
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mmm c, 61.44 ; h, 5.21 ; n, 11.46 

$mm C, 61.26 ; H, 5.05; N, 11.47 

nmm 1 1 2 

2 - 7i-A- 1 - [2- (l-^7yriH xf;i/] -1H 

--r [4, 5-c] ^F-y u> • 

4- [2- (4-^PD-2-7x-;i/-lH-'f [4, 5-c] 

»j ^ — 1 — T ^U) xf;i/] - 1 -K^y>*^>S tert-7f-;H . 2 0g 
Ol, 2-y?DDJ^ 1 2 ml MlCx *9>X)]/*>&1 . 2 ml £in£t\ 

gfi-e 5 ftmmn l fc 0 t -f v r 0 / 1 y 1 x * y £ in x. T#r 

ffiLfeSgUfcaSBlU 1. 2 4g©«fft|gS£fcfc.**/-;WP&BttBLTN 
■j&2 5 6~2 7 0"C (#8?) ©J«fiJgil*»fc. 
^*#*rffi C 22 H 22 C1N 5 -2CH 3 S0 3 H 

SUffi C, 49.35 ; H, 5.18; N, 11.99 

i»g C, 49.60 ; H, 5.11 ; N, 12.16 

mmm 1 1 3 



4-TU-l - [2 - (4-f^u^;u) x^;u] - 1H-W ^*"V [4, 

5-c] *y u> • «ra 

4- [2- (4-7>y-lH--f ^'V [4, 5-c]*y'J>-l-^) 
xf-;i/] - 1 -fcT^U S> tert-^;H . 5 7 gfcJUbTkJfcfflpKx 

^;u«4 0 ml CDiE^** gfiT- 5OTJi#Lfco S^M^tCzK^/JDx., 1 

ox&mfci- h u^atks^t-ph i ocasu nt^fi/>t-aiiiLfe. a 

ttI**Ilft*£i6&Sg£U II^MISWif^iSt^LT 1 . OlgO 
»»fett'a*»fc«»?)tLfc|ga*Jfifll^f-l/>-^^y-^(4 0 : 1-2 0 : 
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bWGSbLXs M&2 4 3-2 4 4°C (#8?) O^fejgSS^fc. 
Ttmfrffim C !7 H 21 N 5 - HC1 • 3/4H 2 0 

mmm C, 59.12 ; H, 6.86; N, 20.28 

III C, 59.10 ; H, 6.83; N, 20.30 



y 1 10—1 1 3 



114-18 6<7Mt-£tJ£f#fc< 



H^j^>— (CH 2 )m v 




mm 
m 


R' 


B 


m 


1 /J l— i— \ i x TU nn m / 


114 


Ph 


H 


0 


$Sfe$SlB(CICH 2 CH 2 CI-AcOEt) 

mp,253-256°C(#fi?) 

7tm#n C 2I H, 9 CIN 4 
SUfil C. 69.51; H, 5.28; N. 15.44 
SliHI C, 69.29; H, 5.19; N. 15.27 


115 


H 


H 


1 


*lfe$SS[^^^](MeOH-EtOH) 

mp,273-286°C(#fi?) 

5c3g#tfrfilC 1B H 17 CIN 4 -2HCI 
9lfett C, 51.42; H, 5.12; N, 14.99 
HSifil C. 51.47; H. 5.08; N, 14.85 


116 


Ph 


H 


1 


£Sfe^[?-7;Ug!i&](MeOH) 
mp,268-271.5°C(#fl?) 

C 22 H 2l CIN 4 -1/2C 4 H 4 0 4 -3/2H 2 0 
SHii C. 62.40; H, 5.67; N. 12.13 
SlgSfil C, 62.52; H, 5.28; N, 12.15 


117 


H 


H 


2 


&fe& B B B [i&8ti£](EtOH) 

mp,258-267°C(#fi?) 

TtmMftm C 17 H 19 CIN 4 -HCI 
Sfrafil C, 58.13; H, 5.74; N, 15.95 
HSHi C, 57.88; H, 5.46; N, 15.78 
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&S $S & [ h U 7 JU* □ 6t iKtt] 

/!»•» | * 'I'M Mil LI * <r T ^ S Ml 1 J 










(MeOH-iso-Pr 2 0) 










mp.204-207.5°C 


118 


H 


CI 


2 


C I7 H 18 CI 2 N 4 • CF,C0 2 H • 1 /4H 2 0 
WMk C 48.78; H. 4.20; N, 11.98 
USSfiS C, 48.76; H, 4.34; N, 11.89 




mm 


R' 


R 2 


m 




119 


OH 


CI 


2 


$*ife$£i^(CICH 2 CH 2 CI-MeOH) 

mp,240-245°C(#8?) 

5cig#*HiS C I7 H, 9 CIN 4 0-1/2H 2 0 
Slifil C. 60.09; H, 5.93; N, 16.49 
H&fil C. 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


^Hfe$Sal[h'J7;U^PBlF^](EtOH) 
mp,201-202°C 

C I8 H 2I CIN 4 - CF,C0 2 H ■ 5/4H 2 0 
Slifil C, 51.62; H, 5.31; N, 12.04 
HHfit C, 51.82; H. 5.12; N. 12.22 


121 


CF 3 


CI 


2 


SlfeiiS al [HJ n 6m&](EtOH) 
mp.233-235°C 

5c*#*rtt C 18 H 18 CIF 3 N 4 -CF3C0 2 H 
Still C 48.35; H. 3.85; N. 11.28 
HS&fil C. 48.31; H. 3.88; N, 11.21 


122 


Ph 


H 


2 


£fe«aMIHfc](EtOH) 

mp.191.5-192.5°C 

Ttmfttitm C 23 H 24 N 4 -2HCI-H 2 0 
Strati C, 61.74; H. 6.31; N. 12.52 
SIM C, 61.69; H. 6.51; N, 12.44 



81 



WO 00/09506 



PCT/JP99/04381 











m & ft & « n c k >j ^ ;u *■ o m wt 










£](EtOH) 


| 123 


Ph 


CI 




mp,260-263°C(#fl?) 


3 


7c3l#*r*t C 24 H 25 CIN 4 -CF 3 C0 2 H 
311111 C. 60.17; H, 5.05; N, 10.80 
H&fit C, 59.94; H. 5.08; N, 10.80 



? W N R 2 



HISS 
ft 


R 2 


B 


W 




124 


Me 


H 


CH 


£Sfe*S B B B [i£B|i£](EtOH) 
mp,1 99-201 °C 

7C*#«f«C 14 H„N 4 -HCI-7/2H t O 

■*3E nHfl lis. vy, U I.OO, n, /./Lei, I*, • i.J/t 

HSfcfi C. 61.21 ; H, 7.26; N, 1 1.80 


125 


CI 


CI 


CH 


»felSS[hU7;U*Pftitfi](MeOH) 

mp,249-255°C(#fl?) 

SUtttflffil C 23 H 22 CI 2 N 4 -CF 3 C0 2 H 
Slifi C, 55.67; H, 4.30; N. 10.39 
HgSfil C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


*Sfeft^tt B B B [h'J7;U^P^^](MeOH) 

mp,255-262°C(#fi?) 

TtmMSim C 24 H 25 CIN 4 -CF 3 C0 2 H 
Strati C, 60.17; H, 5.05; N, 10.80 
HSfcfil C, 59.95; H, 5.03; N, 10.79 


127 


CI 


MeO 


CH 


SfcftfeiSJKEtOH) 
mp.169-170°C 

5tf?t##Hi C 24 H 25 CIN 4 0-1/2H 2 0 
HHfit C 67.05; H, 6.10; N. 13.03 
H&fit C, 67.32; H, 6.06; N, 13.02 


128 


CI 


H 


N 


&fe^ B B B [MJ.7;U*PBfg££](MeOH) 

mp,260-268°C(#fi?) 

Ttm'Atiife C 22 H 22 CIN s -CF 3 C0 2 H 
Slra fit C. 56.98; H, 4.58; N, 13.84 
H&{£ C, 56.76; H, 4.47; N, 13.82 
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. Ph 



mm 
m 


R 2 


R 3 




129 


CI 


H 


£Sfe:?UXA#J|(MeOH) 

mp.191-193°C 

TtmfttiT fit C 23 H 23 CIN 4 
Slaii C, 70.67; H, 5.93; N. 14.33 
HS&fil C. 70.70; H, 6.08; N, 14.28 


130 


CI 


H| CX 


&Sfe*SJ!i(AcOEt) 

mp,1 56.5-1 57.5°C 

Tzm'Att fit C 23 H 23 CIN 4 
Strait C, 70.67; H, 5.93; N, 14.33 
H&fil C. 70.64; H. 5.92; N, 14.21 


131 


CI 




&fe*S&(EtOH) 

mp,169-171°C 

7c3fl##r fit C 22 H 2I CIN 4 0 
Strati C, 67.26; H, 5.39; N, 14.26 
USSfit C, 67.31; H, 5.55; N. 14.32 


132 


CI 




(iso-PrOH) 
mp,158-163°C(#ft?) 

7c^^- fir fit 

C 23 H 24 CIN 5 • 2CF 3 C0 2 H • 3/2H 2 0 
Strafil C. 49.06; H. 4.42; N, 10.60 
H^fil C. 49.04; H, 4.41; N, 10.73 


133 


Me 




3K»fe*Sft(AcOEt) 
mp,88-89°C 

7cHi#M C 24 H 27 N 5 -H 2 0 
Straffi C, 71.44; H, 7.24; N, 17.36 
Hlfcfi! C, 71.25; H, 7.23; N, 17.03 
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HI 

09 



134 




N CI 



$$fel&tt#i.[?7jUi|ig:i(EtOH) 
mp,261-272°C(#fll) 

C 22 H 2) CIN 4 - 1/2C 4 H 4 0 4 -5/2H 2 0 
Slnfil C. 60.06; H, 5.88; N, 11.67 
HSSfil C, 60.07; H. 5.89; N, 11.60 

ttfc^Jt [ « V° : -12.0° (c=0.1. 

DMSO) 



135 




N CI 



HN 




Ph 



136 



v~4 




N CI 



HN 




137 




Ph 

f 

N 



N CI 



p H -B[h'J^J^PK^](EtOH) 
mp.215-221°C(#fl?) 
5ciSi##rfiS C 23 H 27 CIN 4 -CF 3 C0 2 H 
Msmfe C, 59.00; H, 5.55; N. 11.01 
C. 58.85; H, 5.63; N, 11.05 



(MeOH-iso-PrOH) 

mp,225-232°C(#fl?) 

TEfStttflrfit C 22 H 25 CIN 4 -CF 3 C0 2 H 
Stifil C. 58.24; H, 5.29; N, 11.32 
H Si fit C, 58.09; H. 5.29; N, 11.32 



mp.224-224.5°C 
TcfStttflrfit 

C 2l H 2 ,CIN 4 S-CF 3 C0 2 H-3/2H 2 0 
SUfil C. 51.35; H, 4.68; N. 10.41 
C, 51.65; H, 4.32; N, 10.16 
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m 


R' 




138 


n-Bu 


SSfe^eKAcOEt) 

mrt i on— 1 q 1 °r N 
mp f iou— lol L> 

7c*^«riS c 2 ,h 27 cin 4 

SSil C, 68.00; H, 7.34; N. 15.10 
HUfii C, 67.76; H, 7.59; N. 14.96 


139 


X) 


mo 5°C 

C 2J H 29 CIN 4 ■ 3/2CF 3 C0 2 H ■ H 2 0 
SMfii C. 53.29; H, 5.59; N, 9.56 
HSSfit C. 53.23; H, 5.33; N, 9.56 


140 


Bn 


$*gfeii£ll(AcOEt-iso-Pr 2 0) 

mp,230-234°C(#fi?) 

Tumfttirfe C 24 H 25 CIN 4 -1/4H 2 0 
HI C, 70.40; H, 6.28; N. 13.68 
H&fii C, 70.41; H, 6.27; N, 13.54 


141 




&ft£Ji£ H 1>[y$>x;u*>8!£](MeOH) 

mp,196-207 o C(#fl?) 

Ttmfttitfe C 25 H 25 CIN 4 -2CH 3 S0 3 H-H 2 0 
Slifil C, 51.71; H, 5.62; N, 8.93 
Hllfii C. 51.59; H. 5.42; N, 8.87 
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R 1 

ri 



N CI 



mm 


R' 




142 




^fe^ B B H [37^;U^](MeOH) 

mp,224-229°C(#a?) 

7C^##rfil C 24 H 25 CIN 4 -C 4 H 4 0 4 -H 2 0 
gsifit C, 62.39; H, 5.80; N, 10.39 
SlSHt C. 62.46; H. 5.51; N, 10.42 


143 




mp,213.5-216°C(#fi?) 

Tbmftmm C 24 H 25 CIN 4 0-C 4 H 4 0 4 -1/4H 2 0 
Slrafi C, 62.10; H, 5.49; N, 10.35 
Hg&fit C. 61.94; H. 5.45; N, 10.30 


144 


JJ 


(MeOH-iso-Pr 2 0) 
mp.253-257°C(#ft?) 

C 24 H 25 CIN 4 S • CF 3 C0 2 H • 1 /2H 2 0 
JltiHI C, 55.76; H, 4.86; N, 10.00 
HS&fit C, 55.67; H, 4.59; N, 9.99 


145 


Me 


fcfetSS[MJ7;U3j-nB*»*](EtoH) 

mp,218-225 0 C(#fi?) 

7C*^«ffil C 24 H 25 CIN 4 OS-CF 3 C0 2 H 
SUfil C, 55.07; H, 4.62; N, 9.88 
H&fit C, 54.91; H, 4.69; N, 9.77 


146 




JllfeiSft[MJ7JU;i-PttIMfi]<MeOH) 

mp,270-277 o C(#fi?) 

5t*##rfi& C 24 H 25 CIN 4 0 2 S-CF 3 C0 2 H 
SHIS C, 53.56; H, 4.49; N. 9.61 
USHiC, 53.51; H, 4.50; N. 9.62 
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mm 
m 


R' 




147 




mp,19Z-198 C(.73 fl*./ 

TcfUttflHit C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Slrafil C, 59.72; H, 5.20; N, 10.32 
H&fit C, 59.81; H. 5.07; N, 10.33 


148 




m ft *s n [ ^ -7 ;u m 

Jg](MeOH-iso-PrOH) 

mp.184-187°C(#$) 

5c*#*rtt C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Sfifit C. 59.72; H, 5.20; N. 10.32 
USSfil C 60.00; H. 4.91; N, 10.34 


149 




*felSa[7Tjmtt](MeOH) 

m p 204-209°C(#fl?) 

5c*»«fe C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Sim fit C, 59.72; H, 5.20; N, 10.32 
HS&fit C 59.53; H, 4.92; N, 10.41 


150 


F 


&fef£ B B p[MJ7;U*Dfimi&](EtOH) 

mp.260-263°C(^<g) 

7E*#*rft C 23 H l9 CIF 4 N 4 -CF 3 C0 2 H-H 2 0 
Strafit C, 50.47; H. 3.73; N, 9.42 
HSjfit C 50.33; H, 3.53; N, 9.51 


151 


F 


fcfe£B[HJ7;u*n»M](Me6H) 

mp.259-261°C(^jS) 

Tcffitf flffi! C 23 H I8 CIF 5 N 4 -CF 3 C0 2 H 
SaUt C 50.48; H. 3.22; N, 9.42 
HSHS C, 50.28; H, 3.28; N. 9.46 
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R 1 

L N 



N XI 



mm 
w 


R' 




152 




2ife$SII[;*$>xrt'?to&£KEtOH, 

mp.195-202°C(#,W) 

7C3?t##rfil C 22 H 22 CIN 5 -CH 3 S0 3 H-5/4H 2 0 
HlrafiS C 54 11-H 5 63- N 13 72 
Hifcfii C, 54.13; H, 5.45; N, 13.63 


153 




4$feSiSS^[7T;U^](MeOH-EtOH) 

mp.181-185.5°C(#fl?) 

5c*#*T«[ C 22 H 22 CIN 5 -C 4 H 4 0 4 -H 2 0 
a?ra<it n 17- H 5 37- N 13 31 
H&fit C, 59.37; H. 5.11; N, 13.37 


154 


X 


at n a *n* a c h 'j 7 ;u * □ it a 

i&](EtOH) 

mp,197.5-204°C(#fl?) 

5cm»«ffil C 22 H 22 CIN S -CF 3 C0 2 H-1/4H 2 0 
Stttt C, 56.47; H, 4.64; N, 13.72 
HSfcfit C, 56.45; H, 4.58; N, 13.72 


155 


xr 


*fettft[HJ:7;U7l-nBlFiW*](EtOH) 

mp,250-255 o C(#fl?) 
TtmftVim C 29 H 27 CIN 4 -CF 3 C0 2 H 
JUnfit C 64.08; H, 4.86; N, 9.64 
C. 63.81; H, 4.92; N, 9.63 


156 


xr 


fcfefSftLHJ^u^nftitttKEtOH) 

mp,1 44.5-1 45.5°C 

C 29 H 27 CIN 4 0 • CF 3 C0 2 H - 3/2H 2 0 
lit C, 59.66; H, 5.01; N, 8.98 
H&fil C, 59.44; H. 4.71; N, 9.04 
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m 


R* 




i %f i 


fY CF3 
XJ 


mp,174-175°C 

C 24 H 22 CIF 3 N 4 • CF 3 C0 2 H ■ 5/4H 2 0 
Mmfc C, 52.44; H, 4.32; N, 9.41 
C, 52.54; H, 4.19; N, 9.53 


158 


? 


&fe& B B B[HJ7;U*Og1^i&](MeOH) 
mp.231-24rc(#fl?) 

Ttmfttiife C 21 H 2I CIN 4 0-CF 3 C0 2 H-1/2H 2 0 
Sim© C. 54.82; H, 4.60; N, 11.12 
Hlfcfii C, 54.73; H, 4.42; N. 11.21 


159 


9 

/ 


&fe& B B a [MJ 37^* P ftlgi&KEtOH) 
mp,256-261°C(#fl?) 

5c^l#flrfii C 2 ,H 21 CIN 4 S-CF,C0 2 H-1/4H 2 0 
Siifll C. 53.59; H. 4.40; N, 10.87 
Hlfcfii C, 53.53; H, 4.33; N, 10.90 


160 


h 


mp,270-273°C(#fl¥) 

Ttm'Atiim C 20 H 2) CIN 6 -CF 3 CO 2 H-1/2H 2 O 
SlnUI C, 52.44; H, 4.60; N, 16.68 
H&fit C, 52.15; H. 4.74; N, 16.95 


161 




% ?i fe *S A [ h 'J 7 )\> ■* p m 

J&](EtOH-Et 2 0) 
mp.203-203.5°C 

Safe***?*! C 2O H 20 CIN 5 S-CF 3 CO 2 H 
Saiffi C, 51.61; H, 4.13; N. 13.68 
Sl&fit C, 51.48; H. 4.22; N. 13.52 
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R 1 

H 



N Me 



mm 
m 


R 1 




162 




;5fegfe^ H B H[^^^](iso-PrOH) 

mp,245-249°C(#fl¥) 

TCfUttflHil C 24 H 25 FN 4 -2HCI-3/4H 2 0 
Utrafil C, 60.70; H, 6.05; N, 11.80 
HS&fii C, 60.81; H, 5.93; N, 11.72 


163 


F 


aSfe*S&[&8H&](EtOH) 

NMR 6 (DMSO-d 6 )ppm:1.30-1.40(2H, 

m). 1 .55-1 .70(1 H,m), 1.70-1 .80(4H,m),2.65-2.80(2 

H,m).3.10-3.25(2H,m),3.17(3H,s).4.73(2H.t,J=7.5 

Hz),7.97(1 H,t.J=7.5Hz),8.04(1 H.t, J=7.5Hz),8.55- 

8.65(2H.m).8.84(1H,brs),9.06(1H,brs) 


164 




&}lfe*S B B a (AcOEt) 

mp,176-177.5°C 

Ttmftffi fit C 23 H 25 N S 
Stiffi C, 74.36; H, 6.78; N. 18.85 
HSJfit C, 74.09; H, 6.90; N, 18.69 


165 


xr 


&fe$£J|[i&&£](MeOH-iso-PrOH) 
mp,300°C&L± 

Ttmttffi m C 25 H 25 F3N 4 ' 2HCI • 1 /2H 2 0 
StrafiM C. 57.70; H, 5.42; N, 10.77 
H&fi C. 57.72; H. 5.12; N, 10.79 


166 


p 


^ftfe^JIGso-PrOH) 

mp,166-167°C 

5cf£#«riilC 22 H 24 N 4 0-H 2 0 
Slrafi C, 69.82; H, 6.92; N. 14.80 
H&fil C, 69.53; H, 6.97; N. 14.59 
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N Me 



mm 
m 


R 1 


12)1£(ff*SII.;§&) 


167 




«Sfe&,ll[i&ggi£](EtOH) 

mp.218-219°C 

TtmMRfe C 2 ,H 24 N 6 -3HCI 
gfrai® C 53.68; H, 5.79; N. 17.89 
§§g&fil C, 53.63; H, 6.01; N, 17.89 


168 




&Hfe$SJI[£itE](MeOH) 

mp,293-298°C(#fi?) 

TtmMRm C 21 H 23 N 5 S-2HCI-H 2 0 
Slifil C, 53.84; H, 5.81; N. 14.95 
H^fit C, 53.59; H, 5.71; N, 14.82 


169 


p 


JifcftfiijiSJICi&iSl&KEtOH) 
mp,196-199°C 

5tm#Vi®. C 22 H 24 N 4 S-2HCI-3H 2 0 
SlaHI C, 52.48; H, 6.41; N, 1 1.13 
H&fi! C, 52.44; H, 6.68; N. 11.13 


170 


p 

/ Me 


& It 3$ H [ h 'J 7 ju Or □ fit 6£ 

i£](EtOH) 
mp.228-229°C 

C 23 H 26 N 4 S ■ 3/2CF 3 C0 2 H ■ 1 /2H 2 0 
SHI C, 54.73; H, 5.03; N, 9.82 
SiSSfil C, 54.46; H, 4.91; N, 10.00 


171 


Me 

p 


$mfe*SII[i&B£&:i(EtOH) 

mp,274-277°C(#fl¥) 

Ttmfttf m C 23 H 2B N 4 S • 2HCI ■ 5/4H 2 0 
Siraii C, 56.84; H. 6.33; N, 11.53 
HUfi C, 56.79; H, 6.11; N. 11.51 
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R 1 



fill 


R' 


R 2 




1 79 


o 

/ Me 




mp,189-190°C 

Tr^^ifffit C,H„CIN..S-3/2CF,CO,H 
gMfil C, 51.59; H, 4.24; N. 9.63 
Hlfcfii C. 51.54; H, 4.29; N, 9.65 


1 7Q 


Me 

9 


CA 


&t b b b [HJ 7 /U* O St&i&KEtOH) 
mp,194-195°C 

■ir^4>*fffiS C H CIN.S-5/4CF,CO.H 
IHi C, 53.16; H, 4.42; N, 10.12 
HSfcfi C, 53.18; H, 4.39; N, 10.39 


174 




Me 


*»fe«ft[*llffl(EtOH) 
mp,245.5-246.5°C 

Ttm^m C 22 H 25 N 5 -2HCI-3/2H 2 0 
Stmfil C. 57.52; H, 6.58; N. 15.24 
USSfil C, 57.65; H, 6.33; N, 15.23 


175 




Me 


&mfe*S H 3 H [i£6l£](EtOH) 
mp,224-225°C 

TcfU^flHil C 23 H 27 N 5 -2HCI-5/2H 2 0 
Slnfil C. 56.21; H, 6.97; N. 14.25 
H&fii C. 55.95; H, 6.70; N. 14.23 


176 


H 




& fe ^ J % A ft II [ H J ? ; u * □ # 1! 
£] 

(EtOH-iso-Pr 2 0) 

mp.l 89.5-1 92.5°C 

TcfUtttfffi C 23 H 23 FN 4 0-CF 3 C0 2 H 
SlifiS C, 59.52; H, 4.80; N, 11.11 
HMC, 59.41; H, 4.89: N, 11.16 
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mm 
m 


R 2 




177 


OPh 


** $S H [ h 'J 7 )l it □ m 

&](EtOH) 

mp,21 4.5-21 5.5°C 

C 29 H 28 N 4 0 ■ CF 3 C0 2 H • 1 /2H 2 0 
SUfil C, 65.14; H. 5.29; N, 9.80 
H&fil C 65.40; H, 5.07; N, 9.85 


178 


NHPh 


4Sfe&JI(MeOH-iso-PrOH) 

mp.191-194°C 

Tt^^SffS C 29 H 29 N 5 
SUffi C, 77.82; H, 6.53; N. 15.65 
HSJfit C, 77.76; H, 6.59; N. 15.56 


179 


NHMe 


&Hfe*S H B B [£igi&](iso-PrOH) 
mp,209-210°C 

TtWi'Amm. C 24 H„N 5 -2HCI-7/4H 2 0 
Slwfil C, 58.83; H, 6.69; N. 14.29 
USSfit C 58.88; H. 6.51; N, 14.13 


180 


NMe 2 


mp.205-206.5°C 

TCffltflfrffi C 25 H 29 N 5 -2HCI-5/2H 2 0 
Sfrafil C, 58.02; H, 7.01; N, 13.53 
mWife C, 58.01; H, 7.02; N. 13.50 


181 


H 


mp,210-212°C 

Ttm'Amm c 26 h 29 n 5 -2hci-h 2 o 

Mfii C, 62.15; H, 6.62; N, 13.94 
USSii C. 61.99; H, 6.44; N, 13.85 
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^ JL M 



mm 
m 


R 2 




182 


NHBn 


*lfe^^[tg^^](iso-PrOH) 
mp,244-245°C 

5c^5>#rfit C,„H„N s -2HCI-3/4H,0 
SHHi C. 65.75; H, 6.35; N, 12.78 
H&fil C. 65.81; H, 6.13; N. 12.68 


1 M 
1 oo 




afcftfe*SBUMH»(EtOH) 
mp.190-193°C 

Tn^-M-fcrfit C H..N,'3HCI-2H,0 

yuslt ✓ J T7I USl ^ 29 30 6 2 

Stiifi C. 57.29; H, 6.13; N, 13.82 
HSIfil C. 57.46; H, 5.98; N, 13.77 


184 




$ftfe$SJ|[i£gSi£](EtOH) 
mp.231.5-232°C 

TCfU^ffifil C 28 H 34 N 6 -3HCI-3/4H 2 0 
Satfi C. 58.23; H, 6.72; N, 14.55 
USUI C, 58.12; H. 6.93; N. 14.46 


185 




*IfetfttSU6H£](EtOH) 
mp,187-189°C 

5cftt##rfil C 28 H 33 N 5 -2HCI-3/4H 2 0 
SUM C. 63.93; H, 6.99; N, 13.31 
HS&li C. 64.05; H, 6.93; N, 13.32 


186 


"0 


*fe3£ B B H [£8££](EtOH-iso-PrOH) 
mp,194-195°C 

7C^##Tfit C 27 H 3 ,N 5 0-2HCI-3/2H 2 0 
gaiSfiS C. 59.89; H, 6.70; N, 12.93 
HS&fit C. 59.72; H. 6.64; N. 12.85 



mum 1 8 7 

1- [2- (N-n-7*^-;i/-4-f^U $;;!/) x^;i/] -4-70P-1H- 

-r $ *v [4 , 5 - c ] u > • mm 

4-^dd-1- [2 - (4-k^'J-») -lH-^f^'V [4 , 

5-c] *7 V> • h »J7;i/*D»IMIl. 2 0 gSWJ^AO. 7 7 g 
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©N, N-5?^;^A75 F 6 il filittllT, ^bn-7fil/0. 3 

o mi zffiTLs smfflmftLtzoRj&m&mz 1 o%?mitt h <y^mm^ 
8 7 gcDm&mfczmtzo nmizx^i&mi&tL. j-^tmm^^on 

Mfr^fSISIiLT, ife^l 4 4~ 1 5 8V(DM^^mtzo 
7C*^«f«l C 21 H 27 C1N 4 - 2HC1 • 1/2H 2 0 

SUfil C, 55.70 ; H, 6.68; N, 12.37 

III C, 55.80 ; H, 6.65; N, 12.44 

Mtf'J 1 8 8 

1- [2- (N-T-fe^^-4-t^U2/;i/) -4-^pp-1H- 

>f %w [4, 5-c] +y;> 

4-^do-1- [2 - (4-t^U x^;!/] -1H-^^'V* [4, 

5-c] ^y'J> - h 'J7;WoS|gIO. 6 0 gOK'J v>4 ml Jgft+t* UK 
7k»K2 ml ^DxT, ifiTllWtfc. SJfc&iS&fcgicU Sfcc-r v 

t-o^I/x-t^T'^UO. 4 5 g<Dm&%£&*mzo mfc*7]s>)li?4 
vrDK^x-^^OSJftfr^HISftUTN 14^ 1 8 3- 1 8 6. 5°C©fttfefc£ 

7C*»«ffi C 19 H 21 C1N 4 0 
Sfifi C, 63.95 ; H, 5.93; N, 15.70 
III C, 63.81 ; H, 5.87 ; N, 15.61 

' mmmi 8 7&tfl 8 8©»$Eot> HWJl 8 9-1 9 4©fls£%4fc 

to 

95 



WO 00/09506 PCT/JP99/04381 



R 3 -(CH 2 ) m . N _^ 



m 


R' 


B 


R J 


m 




189 


PJL 

Pn 


i_| 

n 




o 
L 


&fe*SII(iso-PrOH) 
mp,167-168t 

Sttfil C, 71.19; H, 6.22; N, 13.84 
USUI C, 71.00; H, 6.18; N. 13.56 


1 on 


u 
n 


PI 

w i 




0 

L. 


fcfe*8BHSB«](EtOH) 

mp,235-246°C(#flS) 

•ir^4>fiffiS C H CLN.-HCI-1/4H,0 
JltiM C, 60.01; H, 5.35; N, 11.66 
H^fil C, 60.01; H, 5.62; N, 11.67 


191 


H 


H 




1 


*Sfe*£ll[i£ B $i&](EtOH) 

mp,248-257°C(#fl?) 

Ttmfttii®. C 23 H 23 CIN 4 -HCI-1/4H 2 0 
Sfifil C, 63.96; H, 5.72; N, 12.97 
H&fi! C. 63.98; H, 5.80; N, 12.93 


192 


Ph 


H 




2 


SSfe^HH(CH 2 CI 2 -iso-Pr 2 0) 
mp,1 54.5-1 60°C 

Ttmfttiim C 25 H 25 CIN 4 0-1/8H 2 0 
Slmffi C, 69.00; H, 5.85; N, 12.87 
USUI C 68.78; H, 5.78; N. 12.71 



96 



WO 00/09506 



PCT/JP99/04381 




mm 
m 


R 3 


m 
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1 


^•fe^^[^^^](MeOH-iso-Pr 2 0) 

mp,269-280°C(#fi?) 

Ttmftn C 23 H 24 N 4 -2HCI-3/4H 2 0 
SUfil C, 62.37; H, 6.26; N, 12.65 
H!HS C. 62.36; H. 6.45; N, 12.60 
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2 


8!feJi$Jii[&$£](MeOH-iso-Pr 2 0) 

mp,150-156°C(#8?) 

Ttmfttirm C 24 H 26 N 4 -2HCM/2H 2 0 
Strafil C. 63.71; H, 6.46; N. 12.38 
USSfil C, 63.90; H. 6.68; N. 12.11 



mmm 195 

4-^DD-l- [2- [N — (4-7WP7i-;^W-;i/) -4-f 
^.|JS/;H x^;H - 1 H - -f ^ V S J [4, 5-c] *J U> 

4-^DP-l- [2 - (4-f^U^;b) x^;n -lH-^f^V" [4, 
5-c]>>"J>- hU7;i/*D»«ttl0. 5 0 g&t>-M#U->A0. 3 2g 
©N, N-y/fWA7^ K2 ml MrW^STs i&lb p-7;i/:*P^> 
-te">*;i/*x;K). 2 3gON, N-y/fWA7^ K 3 mng$£?i§T UT 
5BSP H ™$Lfco Sifci^tJt 1 0%zkiHt^ h U >>A7R?gM^j!)QX.TpH 1 0 

tn t , bk x f - ;i/ t- m m t offl mm t &%\&i&7k t* m ®.'M$'&n u > 
mfrznm&LT, m& 1 7 5~ 1 7 8 . 5*c©ftfiisffis»fc. 

tg*#*HI C 23 H 22 C1FN 4 0 2 S - 
Slwfi C, 58.41 ; H , 4.69 ; N, 11.85 
mm C, 58.43 ; H, 4.52 ; N, 11.88 

97 



WO 00/09506 



PCT/JP99/04381 



mmm 1 9 6 

l- [2- (N-/^>^;b*-;i/-4-f^u^;i/) xf;v] -4-7i; 
1H--T [4, 5-c]*VU> 

4-7i;^y- l-[2-(4-t^'J^)xfiV]-lH-^ S*V[4, 
5-c] ■ hy7;b*D»RJll. 0 0 gRVFb <Jx^;i/7^>0. 5 

7 ml ©i&{b/f-l/>l 0 ml JgifttgiBTx t&it* $ yx)l*~)l 0 . 1 6 ml 

Mx^T-SHt^-frs J/if^x-fK-Mlt, 0. 8 0gOi 
&*£H.£f#fco itib^^b>i:^Stx^;u©M^5)^^LT^ flfo& 1 7 3 . 
5~1 7 6°C©itfffe^ll£l#fco 
7c3R»«ffiS C 24 H 26 N 4 0 3 S 

SUffi C, 63.98 ; H, 5.82; N, 12.44 

%m§. C, 64.01 ; H, 5.96; N, 12.28 

%mm 1 9 6©^t:tot, Hii^J 1 9 7- 1 9 9 ©fc-&&£ftfco 
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R A -N 




mm 
m 


R A 
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Ts 


8ife$§Ba(AcOEt-iso-Pr 2 0) 
mp.201.5-202 <> C 
7zMfttiT& C3 0 H 30 N 4 O 3 S 
Slrafit C, 68.42; H. 5.74; N, 10.64 

Tpgr 1IH O, OO.HO, n, J.OO, IM t 1 u.oo 
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Et0 2 C 


Hfe*Sw(AcOEt-iso-Pr 2 0) 

mp,132-133°C 

TC^^fifii C 26 H 28 N 4 0, 
SUfil C, 70.25; H. 6.35; N, 12.60 
HS&fil C. 70.13; H. 6.34; N, 12.50 
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Bn0 2 C 


NMRX^^hJU<5(CDCI 3 )ppm:1.31(2H,brs),1.50-1.70(1H 
,m).1.78(2H,brs),2.00(2H,q,J=7.5Hz).2.81(2H.brs),4.23(2H 
,brs).4.63(2H,t,J=7.5Hz).5.1 3(2H,s).7.25(1 H.t, J=7Hz).7.30 
-7.40(5H,m),7.39(2H,d,J=7Hz),7.44(2H,t,J=7Hz),7.50(1H, 
td, J=8.5,1 Hz),7.57(1 H,td, J=8.5,1 Hz),7.90(1 H.dd, J=8.5,1 H 
z).7.94(1H,s),8.04(1H,dd,J=8.5,1Hz) 
IR*/<$M/V(liq.) cm ':1698 
TXX^HU m/z:506(M*) 



nmm 200 

4 - [2- (4-7^y-iH--f ^'v [4, 5-c]^e;'J>-i-^i') 

4-T^y-l- [2 - ( 4 - tr^ U x^;i/] -lH-^^'V [4, 
5 -c] *V 'J >0. 5 0 gi: 4 V?**/Ti— h 0. 37g©J^b/^ 
b > 1 0 ml MM^ST- 1 B#PhW# ftriti Lfc*gIl*iMll/t 0.56 
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16-2 1 8°C©*sfef§il£f#fco 

n,mmm c 19 h 24 n 6 s • 1/2 h 2 o 

3flfcfg C, 60.45 ; H,6.67; N, 22.26 
»fi C, 60.79 ; H.6.66; N, 21.97 

mmm 2 o ocd^^(c^ot s mmm2 o KDit&wzmtzo 
%mm 2 o i 

4- [2- (4-^oo-2-7x-;i-lH-^^; [4, 5-c] 

*)>-i-j)i) -N-^^;i/-i-^^u^>*;i/^f-^T^ h 

Ife^: 2 1 5-2 2 0°C 
7c3R»«ftt C 25 H 26 C1N 5 S 

C, 64.71 ; H, 5.65; N, 15.09 

181 C, 64.80 ; H, 5.62; N, 14.96 

mmm 202 

1- [2- (l-7KVJ-4-W)Vn>) xf-;i/] -4-^od-2-7 
x-;i/-lH-^fV [4, 5-c]^;'J> • tfUftfi 

4 -^dd-2-7i-JV- 1 - [2- ( 4 - U xf;i/] - 1 H- 
-Y^V*[4, 5-c] Jr>'J>0. 75g, 1 1 
>>7.^> -ttftttO. 4 0 g&T>'h ^ >0. 3 9 nlON, N-y^ 

m/VA7 5 h' 5 ml Jgift&^fiT? 1 9B5H«#Ufco£JS6tt**»U 8ftSC 
i^y-;i/ftJHl^T*fmLfcea*»ait/-C0.'5-l g©»tfetgS&^fco x* 
y-;Wpt>ll«ilL-Cs 270-273 °C ©fttfesgH£f§fco 
tg*#*t« C 24 H 25 C1N 6 - HC1 • 1/2H 2 0 
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mmm C, 60.25 ; H, 5.69; N, 17.57 
Hifcfi C, 60.47 ; H, 5.61; N, 17.36 

1 . ta«ffl(70tfnM^.(7)M 

mmtei$.\%M%iz&mm*i lx. y * • ^ u >a 1000 (y * • y 

A/S) £ 1 7 O^l^t^T-^^f-'y^ISI^^^^ifil^^S 0 mlt^L 
feo ;rtifr^**l3MMJ3S (PBMC : Peripheral Blood Mononuclear Cell ) £ 
LeucoPREP™ (Becton Dickinson) IfflB&friltmtCctoTMU 2 mM L-^7>* 5. 
> (Life Technologies ) s 2. 5 U/ml ^-v' 'J >- 2 . 5 # g/ml X h b ^ 

h^Jisyfem (Life Technologies) %ttU 1 0 % ^JfeJE rfil?« (Intergen 
Company) »Jjnb;t RPMI-1640 mm ( HTklOilft^tt) ilSSglx 

1 0 6 fi/ml i:*SJ:dt:««Lfco 

wfcitGW&mmmmfc^vti-frzji***/ F*av%tt o.i 20 

M~ 1 0- 5 McDM*Bffl-t'^Lfco 

$fc©igJfet|>©PBMC £ 180/zl aHfflLfc9 6^ Micro Test III™ tissue 

culture plate(Becton Dickinson) «t£#ffly*b- h £ 1 // g/ml ©UtftfU 
*»*7-n« (LPS) £ 1 0,ul »tfco *©3 0#&, S(3 1 0/zl ©& 

Tn 5%ig£MII#[SM(C:^T3 7t)"T- 1 6W>^-M>fc. 
4. h HTNF-nr^h b I T.- 1 /?©frg 
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hTNF-ailt ML - l/?££fiLfco 9 6^: (<>x;i/) OvOp^O 

i;u© 4 5 0 nm T©n&)tS^ M-Vmax ™ T -f ? o 7*1/— r U — — 
(Molecular Devices) -C»j£ U fe» t>" h * ^ >©?lJtJi:£S V 7 
Softmax ™ (Molecular Devices) nm^x.^^ h >£«p d d£ LT {gofctfc 
I8tttl(U^lto t hTNF-aO^ltl^y^o-t/l/fitMN 
F - a (ENDOGEN) x * ^ o-ti^^^St K N F - a (Pharma 
Biotechnologie Hannover). ^tn^+r^ I gG(Jackson 

InununoRes. Labs.)x *I1&X. t h T N F - a( INTERGEfOS^tl^tU -&x -ftx 

BKfcfc&vf^mi&momm&izm^tzo t m l- i eofemz^; ?u- 

j-)l>fat ML-l £(Cistron) x * U ^ D-tJl/t'V^Jftt h I L - 1 /? 
(Biogenesis)x HR PJS-n pa'JjvV^ I g G(Chemicon International )x M&x. 
tML-1 /3(R&D Systems) £^;H^ftx -fcx -ftx H&tftffc&tM&ftilffi 

T N F -a RTF I L - 1 /? V^■rtL©^^^M4b^rtICDrSt4(±x LPS« 

h*-r >©^ft-ciJofcg^$ (%) t-iifco 
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its® 


1$-5-;]gJ£(j/moi) 


0.001 
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0.10 
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mmmuo 


80 


77 


26 
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rnrnmm 


68 
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29 


mmmm 


117 


77 


71 


24 
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nmmm 


79 


91 


88 


51 


3 


mmm 121 


i 81 


91 


49 


0 


0 



3t2 t vMMiz&ttz i L-i/3(Dm^mmim 





1S-5-jgj£(/imol) 


0.001 


0.01 


0.10 


1.0 


10 


mn&M 89 


112 


102 


96 


63 


0 


rnmm 110 


119 


105 


85 


64 


14 


in 113 


104 


109 


116 


96 


30 


m&m 117 


119 


106 


111 


72 


8 


mmm us 


96 


106 


102 


59 


0 


mmm 121 


102 


108 


87 


24 


0 



103 



WO 00/09506 



PCT/JP99/04381 



ait * © $5 m 



1. ft©-l&5£ 



R 3 — (CH 2 ), 




2 &zkltM-?, ADy>H, Hi*>L<tt2<i08tyss 

*^7iy*'>SSiU ASttilfeL<tt«8i07;i/^i/S, 

«ia£*^Lt*«tv^»$a*a*w*^u mtto-3©s«4^-ro fee 

2. 



'fctTfc&irp, 77i/*;i/£, /\ny>S?, tKKS, llife t < tt2ffi®B&£& 
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t < linn yr/JS^T-fflftS fix J;v^*Xtt**JR*au m(i 0~ 
3©e»££U R 4 at***-?, 7;i/*;i/S, "<>$wafi, h'J7i-;Mf 

g&*££L-£t>«u^;*-*;w* ; E>r;i/a, 7;u£>;* 

y«i^^i/>», ^niiiS ssstii^, ^tins NH-e*$na*x»is^# 

4 . HS>jc©$SH£g 1 ilX&ffl 2 JgtcfBfB© 1 H - 4 K ¥v M U ^ >g§H<fcXfc*& 
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